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mm*] mmm 

o 

[ff^6] # y^ZWtiK K?'J##3 tc^3*i&7 3 ;BftBB#J**e>fcS 

ti (Dmnoy-nt. intern &-£t?p n e> 5 iH«©it^^ 0 

[Mil] SB?rj##3 C^S*iS7 5 MB#HC £ V n T , 15gL<te 
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mm<DT$ jmtfftik. <itftm^tit=.r ^ a 

fe^TN a ^^U^cDiz^-iiLTtfUg^S* If #31 1 OX 

£V*TN aj7tyW<}l(D-Zy-y--£LXftm-t ZZZ/rtZRifi. OX 
lii lfH«tf)#>^IC-e&£ff#3gl 7gB*<0*&£ilIJI6. 

&)<^TN a^*y UsilMD-ty-y-- £LTftm-t2>#y^ZKtf. If 3fc£ 1 OX 

til 1 mM<D* ^/^^jRTJfeSfS*^ 1 9fE«tf> M&^f 
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Clf#^2l] #fch«M&#» 7^^Xtt5»; hT?*S3S*3gl 9Xtt2 

[its 2 3 ] ffimmmR&ifc*<nmmf±z^-z-^zmftWf&mMiz 

[i#S2 5] f*S2 2-2 4 © ^ 1**1 U -^>^#j£{C 

M^c^tn a -f Hey vovomyv-t UTf^ffl-TS * >/N°?«tf)$Sfg{£ 

UTSf#£9~ 1 1 ©V^jftj^fB*©* >/^SXIifM2 5 SB*© 
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mmanmtmiBLm 

[0 0 0 1] 

— # — "t" £ Fw WlfSUBS {C ^3 V n T N a >f h"< jl> (D ± y if — £ IT^ffltS # 
[0 0 0 2] 

&ftim&$: : bn4*ymiRm?-*?*;Vt:Wj8,^. 2 7 0 kD a yrtlrftfr 

^$tiTVN^ 0 t&Msthu^AfY^yHt mmmt>m±n^L (its- 7 

0—90mV) lC&5HmB!&TV^#, IMWItstf 

ft fle # '(4 £ fll jeR L/ t v ^ & i: v n t> ti T v % a „ 
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' #2 001 — 222263 

[0 0 0 3] 

A^yi, U'&.XSlUOm'fe. (Nature 320,188-192(1986), FEBS Lett. 228, 187- 
194(1988)) J^5fc, #<<Z>*5i-fl5JCH3S"rS a --9-^3.— y h©r>f V 

iA«^$:f§5i1--5Zli:^Mtti$tl (Trends Neurosci . 19,325-332(1996)) , in s 

itu/w :7y *y i?-s/g >, RT-pcr, y -if> ~7u >y h&t>*&M»ft; 

3S&£(Z>#i5£tC«fcoT, ^'J7tti:SW5|-^^i, II, HI, HI, N 
a g> NaCH6^0#fi^M$tltUS (Glia 26,92-96(1999)) l/frb, 

[0 0 0 4] 

3*lN a G^^^^tlfe (Pr oc. Natl. Acad. Sci. USA 89,7272-7276(1992)) „ Zl 

^D- — >y£4%TV^<5„ Mx.t£, t: h©>ijvfli^^<Z)N a y 2 . 1 (Proc.Natl.A 
cad. Sci. USA 89,4893-4897(1992)) , V XOWjMMl&MMffifribftN a y 2 . 
3 (J. Biol. Chem. 269, 30125-30131) WNaG0X^7>fi/>^^7'J7>h 
iZlfc^-t&^V h©*il#&fi|Sffi3fe0>SCL 1 1 3^#©3tlTV%S (FEBS Lett. 
400,183-187(1997)) „ 3 *l & ttBBflfCDffiElttfr £>, M&£^fC£tf£*f/ftt-£ 
it^S^F- (species ortholouges) 4:%j^^.P>*l, b U ? A^-V 

(N aCh) a-^"^ZLZLv h77^ 'J-©(f"f ^5^775 U-i-fcfr'fc 
t^77^J-2NaCh (Na y 2) C^ifSr -£*ie>©£7 

W7 ^ U >A-JCfeV^T«^^JC«#S4lTV^Si4l^e>, N a v 2 « 
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7Vjjy*#^fr9vmmm* choie hek2 9 3m&i£Z*m^&mnft 

[0 0 0 5] 

NaG/SCLlll MWM&;fr£? a->^>^£*l£<Z>7;\ £ftJBffl 
JS"e»3SStiSSfitt#ffi^- h U (NaCh) <Z) 1 oi:#^L^tlT 

-eoftCin situA>f^U #V >{C£ UN a y 2 t££flsf*J-?? «M 
jRJPjWflStC^^LTfe&'f S/af7> (Schwann) fflJJS&tfSMBJSjfcrLrL - n > IZ 
£V^^^LT^£^£#^£>*MC£*i;k (Glia 21,269-276(1997)) „ N a G 

N a GCDmRN A^tf J ffi#M^!fC#^-r^r i:^RN a s e ^n^"? */ a 

J -*?yzTU v hSsT?a*3ftfc#, ftrntiLfc-fU -^£MV^ in situ/N-f^U 

>IC ioTtiN a GCDmRN AiicfiJiw^V (mesencephalic nucleu 
s V)##C;^T&fflT?£&V*i£##£3;nT^S(Mol. Brain Res. 45 ,71-82( 
1997)) „ Z.<DZ.£frt>. N a GCDmRN Alt^Unm^mzi&U KjVX^m 
f S X 14 © © flg«& T* #7 fc L T V a £ 5 3 £ # X. & *i 

jSv^jMc^bxv^^^e^ n a G^*;wi?£gm&<z)#§££fc^ 

[0 0 0 6] 
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[0 0 0 7] 

[ m m & m$k -t & £ & © # m ] 

SB ^ft T t? ii BP £ J c jfc ^ ft £ # * fc « Ifc ■& £ v * 3 H f& * ^ tfr & ^ i 
[0 0 0 8] 

[0 0 0 9] 
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[0 0 10] 

##3 lC^£*i£T i= y SftBB#Jj&*bfc £ Si?*^9 IE«<Z># >A?ft 1 0 

^St*$>5fMl 2fB«tf>Ifc'£#:vA#SC (M13) JCW^S.- 
[0011] 

S^TN a-f >^-£LTf£M«*>^* £t#, 1 OX 

til 1 ta«CZ)#>/\ 0 1 4fEig<Z>mtt 5) ^, #t## 

[0 0 12] 

*»3K*€:-^A^-e3a;S«^i|iWflS (ft 1 7) ^, BMMi?lfc&tfjfil*<Z>S8ffiS: 
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*yrt99ttfi. ff^l 0X1*1 imM<D*>^?WT*2bZ>m&iMl TBMoy^ 
HMM (ff^l 8) 
[0013] 

?S#> OXttl 1 @B«tf)# > A° if ^ 1 9fB«(Dh^>^ 

eft^S 1 9 X«2 OfB«<Z> hflfr& (ff;£^2 1 ) »c» 

[0014] 

XN a^Tty ]s'<;v<Dizyv-£.LTttm + &2yrt9'%&&%LVT^&ffiti&li 

&V^N aJXyUKjV<D^yV-£LXftm?&Zy^?W%:$&3%LX\<^Z>m 

fla^se©** u -~-y>f-%m (ft#^2 3) f»#jg i ~4 <z>v>-rti^ia«© 

[0 0 15] 
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L<MM^Xli^{|£ii^L<liWJ^ (11^^2 5) IKMSfc&tf 

* 

(M^^2 7) {CK-T^o 
[0016] 

i&#tf)gifc#tfr£:{±, 0ff*.tfvtf;uc;J3^Tte2 4 triMUMffTT' 0 . 3 
y#^<«2fF#±£^5#S&&^v\ N a y 2 Mfc^mMtfm&ik 
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[0017] 

N a y 2 y vVT*J Itlt N a y 2 &$8J3Jf &$&tB £3co 

c DNA&^D-^il It, V)^©y;ADNA7^5 U-S:^^U— — > 

ng^ftvtfx (f 1 : $tan— ft) Hf±£3£Sa£i±-2>^£&c J:oT, 

[0 0 1 8] 

ffi?'JSf 3{C^3tl5Na y 2 (GenBanktf) 7 ? -fe <y */ 3 > 
: L 3 6 1 7 9) ^, BB#I«# 3 JC^StlST^ 7M#IfC£V>T, 1 3g L 

71/ CD -fe > -9- — i: LTfKMf"£ # r*i£tf)|g$l;t# >A?H£^fls 

©dna BB^JfiS C £ t5 g & & <z> # & T W58 ^ S r £ # £ s . 

[0019] 
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fcV^T, If U<tt3SI©7 5;H^, Iff b< »tfJD<*ftfc7 5 y MB 
#J^e>&£# >A*fl£=i- K "* & JUS^ D N A-f\ rtl^l^DNAi:^ h 

miilMRU^IHtlfeT^XC^M^^^y'J-^ 129/S 

v jv^at^^ ?^y -^e»^<z)*«sicj: urn^-r^ 3 

[0 0 2 0] 

h y >s;x> h&^f$TTvw:/y *v if— >a ^fc^&v^ t^D-^:A>f 

£HbNa v 2. 1 (GenBank7^t7^a>## :M9 1 5 5 6) ^77 hNa 
G/SCL1 1 (GenBanky ? -fe y >> 3 : Y 0 9 1 6 4 ) ^(Omtt&WUk 

Zflktp&mm&Z'e — * -•t&ft&Stmr&fflE&lZjS^TN a 4*y l/sOKD-tyV 

N A§:|t#t5fci?)©A>f :/y ^f-f 1?-S/3 ->©*ftfc bT&, fll^tl*, 4 2°C 
t(DA-f^'J^-lf-i/H>, M1XSSC, 0. l%©SDS$:^tfliI 
fC £3 4 2rT*CD#c#MJ3&*Mf£>r £#T*£, 6 5°CV<DJ\J 7 V 
my, 1XSSC, 0. 1 %(DS D S Z^tiMWWLiZ J: £ 6 5"CT»©8fe 

y if>ff-i/3>©^ h y h y yV^yi/--&m$L'tz> 
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[0 0 2 1] 

# -•t&mTft&j&m&izis^xix a <t*y ukjv<d± yv- t. hx^m-t^ % y 

£ <Z> <fc 3 & t> © & £ < , TJViiV 7 * r * -V. tfifoOF cM^c 

, hrp, gf p&£ZMtifcmzmi l f2>z.£tfT'g. & fc&mmiz & ws^^f 

K^tlttt, Myc^t^ His^, FLAG*^ 'GST*yfc£©fl£ 
/\°?ft&, flfc&tC J: »Jf£3S-r Ni-NTAtHi s^^©lftltt 

[0 0 2 2] 

My^r-t. Lx^m-t^zy^^^mmtLxm^^x^miz^ ^itsz:^ 
-r & # > a * M&fr^-mn & m e> ^ -r & _t-e wjb x & & „ 

[0 0 2 3] 
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<DmmmiZ&ym*E-£ftZ>ffifo$: : hfcb?. A^f^'J K-V^ (Nature 256, 49 
5-497, 1975) , h'Jt-7& \L hBK^^^'J F-Ti£ (Immunology Toda 
y 4, 72, 1983) M'EBV-/\>f^'J (MONOCLONAL ANTIBODIES AND C 

ANCER THERAPY, pp. 77-96, Alan R.Liss, Inc., 1985) & £&M(DJ3&IZ J; »J M 

HBJ§&(C£^TN a 4 y +h- £ L XWm~t £ $ > V ft £ L T, V 

^X»N a y 2 &#HC#tfT v"?*ft5fctf)N a y 2 {C*f U X^M^SiZ^^-t Z> 

[0 0 2 4] 

)\4 -f U k- v & -r > > ^ h □ -es&tc J: »; £ r £ ic J: »; £jg 

©MSmRPM 1 1 6 4 0 X«MEMf©MiM5:^t5it 
[0 0 2 5] 



1 4 
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e>#£*l£N a y 2 B ALB/c V^X^MU tlfc V? 

mmmmnT^^N s- imm (atcc tib-h) ssacj: « 

[0 0 2 6] 

1 

k 

#<DSp§J±£^^#-t-£FwW#MMB&l;:;J3^TN a >f ;f > 1/ ^ )l CD M y if - £ 

7N° ? f| (Z) ftttm & 9! *MC 1" £ _LT» W T & * . 
[0 0 2 7] 

g^^/ft^, 125 1, 32 p, 14 c, 35 sxtt 3 Hf©7^t7>fyh-^, r;i/ 
iNij^ffflii^ibfeto^ $ry ->^3fc*>rc*st (gfp) 



1 5 
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^wmfeijmt btsi riasu elisas, m^tfci^m. * 

[0 0 2 8] 

fcv^TN a jity U^)i<D^yV-£lsTftm~?Z>*yrt>7WZ$& : %l-tZ>z.£L-tf 

K-T-Sit^^-cD^^IIH^^CD^Ali, Davis£> (BASIC METHO 
DS IN MOLECULAR BIOLOGY, 1986) &£>*Sambrook ^ (MOLECULAR CLONING: A LABO 
RATORY MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring 
Harbor, N.Y., 1989) & < (D^^TO&^li^V^in. T;i/{CfB«£ 7j 

l^h5>^7i^i/a Y'yy^K^ S>3 >(transvection) % x^^n>f> 

T^fC^A, X^l/-7°D-f-f >^ (scrape loading), #A#A(ballis 
tic introduction), ^g^C J; *J ff^ ' iL #T*£ -5 „ f bt, li«JllT 

S2, 7x^F7'f7Sf 9f©SM«, Lj$0O§, CHOiffljBB, C O S jfifflS, 
He L aim, C127»E B A L B / c 3 T 3 MM FDl^ 1/ # 

-if^^^ J?>^-1f&if&*iRl,fcS5M*lcS:"£tJ) > BHK2 1M, HE 
K2 9 3»R B o we s J -VM, iPMIS^^MMJiS^ ^* $:#tf 

[0 0 2 9] 
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[0 0 3 0] 

Tte, F. Pietri-Rouxel (Eur. J. Biochem. , 247, 1174-1179, 1997) £>£>;fr& 

Tt±, Mill a v 2^y ^n-^;i/^^<DiarWM?S>aLt>*ift*®^ffi 

Z>* >^*K^#&*g^3-frfc:fr^A J ?>, _hfBN a v 2^©jKM&«L&tf]filPf»© 

•9"- £ L/ Tf^M-T -5 # > A° ? gt * £ £ -5 . 
[0 0 3 1] 
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fc^tfiftSTOSi"*-* h7^^i-^#t MMfcfctt, S^M#t: Mfr^cfcb 
4*y UKjvoizy-y-- £ btfffflts* > A* S&:*SlcM£ htttt 

[0 0 3 2] 

&mmR&ik#<Dmmj±*^-*-?zmi%nmMmz]s\,^TN a^*y 

ffl i £ (c J: o T ffltt U^;i/T?IE&&Jt«ia* & f 5) 3 i: 3 3 H >b , 

iffl US ic 33 v > *C N a^;^>l/^;i/C£1?>1f-£bTfEMt"£#:v^SC<Z> 
x - v * v # x £ i: o T JKTSiWi** - 

[0 0 3 3] 

v 2 ^©iflllStfiificSlE&^-^-tSIfflliJISt: 33V\T N a >f 
*y X/Kfyomy-v-- 1. LTftM-t&fyAtrMZ^- Ft" -5 c DNAfc^^p> 

vtfy h j8 -^n tf>, S V4 0^©jKU AXtt-f > h n $i±T2g Ait 
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[0 0 3 4] 

^©S^ffifc^— # -1"£FwWWS$y£tc£VNTN a >f -%y w^iiomy*)-- £. 
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[0 0 3 5] 

^tS^>/^«&3- K"tS3t^««jfi*J»3S-rs b5^^*;^#t 
[0 0 3 6] 

^iHjK^wtKs. t>* jfa 41 © a^s &^-z--f2> m pmmmm iz & v ^ x n a >r * 
y vK)\y(D^y^--h vxitm-tz* y^tftzmmLx^zmmn. 

* > ^ * s * l-t mm £ mkm'K n & mma l 

[0 0 3 7] 
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[0 0 3 8] 
[0 0 3 9] 

©S^ffifc^ — # -t"£J^W#3g#HJ^C£^TN a-f ;i/ CD -fe > -fr - 1/ 
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[0 0 4 0] 

W<8Htiitie>©HJ60!lJC|S3£3ti* : fe© , 7?tt«:v^o 

b p ffift (*$J<Z> 3 o^zr--?^ > ^x$r y ? X/*?- 11-4 

5 6 : GenBanky #-fey */g >##Y 0 9 1 6 4 : fB#J## 1 ) 7*^4 zfV #4 

Affile *3fe-r*ii:S:?«38Lfeo y~U #V if- */ a y&Vr 4 -ft* 3 . 2 
kb&t>*3. 7 k b ©Hind III^f^-^pBluescriptHSK(-) (Stratagenefrgg) fc 
V-fV U-yistc^ D N A ffiflf 3: L (BB#[«GenBank©7 > -fe y >> a > 
#fAF 1 9 0 4 7 2:'iJIJ#f4) , 3. 2 k bjffitfte, * n—r-f > 

(5' ^ISiRM^© 1 3&^£v?;*N a y 2 > 
^BWf©*©© 2 3 8 : GenBankT ^'feyi/H L 3 6 1 7 9 0 5!?1/ 

KM2 3 8- 4 9 0) fc^cfr, 3. 7 k b $t/i«X * V > 2 

2 2 tfii£#2 0 0 1 - 3 0 7 6 2 4 6 
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^ 9 1 - 6 0 9) j&tfX? y > 3 (Hf*# U^"^ K&££ 610-701 

) £^A/"ev>£; 0 3©3o©X^V>5:n-KbT^5DNAI?!I}j:Tamku 
(J. Biol. Chem. 269, 30125-30131(1994)) fC£ o T ? □ - — > Petite V? 
X©Na y 2. 3 c DN A £ |II £T*&o £ 0 * n - - > tlfctf S A$T#l£ 4 
o£>fTO@pgfi (BamH I, Bgl II, EcoR I, Hind III) (Co \/^X <DW > y n y h 

©*g^ ~?V7.(D>fJ adn AfcHDffiIISg5Sifi0&a*Lfc. r©£njl^£, v 

?X<£»N a y 2. 3 li^y h<Z>N a Gtf>i|i;*ff»T* & S 3 £ £ >iC& o 
Ife^oT, Na y 2. 3, NaG&tf SCL 1 1 iNa y 2 t^bfc, 
[0 0 4.1] 

2*tfc^<Z># y > 1 &C#AU V?*N a v 2<Z>N5fc3f§ 

©2 07^ -il^V b is *' - H Z> £oiZTr*f-JyVt=. a ~$ 

3 oCDo:^ y y Z^ti 1 2 . 5kbtf)Sal I#r#&pDT-A (Anal. Bioche 
m. 214, 77-86(1993)) CDXho I -tf- Mc A U #CV*"e, lacZ-neo#-fe>y 
h©Sal I-Xho I$t#£x^ y > l tf)f*JHffitf)Xho Iif-f hJC^ALfe (IU1 a# 
fig) o ZltlfC J: oTV^^N a y 2 # ? ©ft^tf) 2 075 JW-^S -j$=7>7 

TV7*N a v 2»^©f^;t>U(C 1 a c Z iH£^-&ffitH{C5SJfl$-fr£ ^i^iC 
1 a c Z - n e o#i?>y h 5: fffA l> r £ J^te, nKD^^^N a v 2iHs^tf> 

b £bT#JM-f J: ? 1 a cZ-ne o#-fe>y b tf> 5 ' 3c 

SigfCEcoR IU V^-WIAU:. EllatfJ, _h|8tt#-;f >y b^?# 

-©fSII$gg|lSiifiEI£, #l8te^£Mtf>v^*N a y 2 it>g^ & , T4£i£Mlx. 
{fr<DMfc?'l£Z J tn j enBL, m^(Dmm-^4 bB&BamH I, Bg&Bgl II, E 
teEcoR I, H&Hind III, X&Xho I £ ^tl^eftMtfft Z> = 
[0 0 4 2] 
[N a y 2 J v VY V b x"? * ©f|5§£| 

imki\:ht=.±MZ->fv b^?#-£, b n # u - 1/ a y-mz £ -dX 

E Sfflftl (1 2 9/S W<?*SJ5fctf>R 1 -fe;i/^>f>) tC^Ab^ 0 ifciiR (Neur 



2 3 
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osci. Lett. 247, 135-138(1998)) |B«tf)#i£&C*p C T, #;fV-f £/>ffif'[£E S * 

fe„ ^lU/ffl^^^^^n-^l (Ell a#flg ; l?y> 1 tf>Xho I#e>fc&8 k b 
±^C&gbT^<5 0 . 3 kb<Z)EcoR I-Xba I»f^t) tCi'JEcoR Ifg-ffc SrJBV* 
>^n^ hST'Sl^b^c jgJRSttfc* n->§ryn-^2 (ne 

pSMg^&JfeaO. 6kb(7)Pst I»T^) Tfxy^bfe. l^(Dt>X^7^ 
V- (^^^-7-1, X^W1©5' ^jM^C&S ATGTTGACTTC 
CCCAGAGCC 5) ^2o©7>f t >^^7^7- (^>f 

V-2, lacZ05' ^I^C^^AACCAGGCAAAGCGCCAT 
TC:SI#f##6, ^>fT-3, X^V>KZ)3' ^MCSiSCATCT 
TCCAAGGGCTCTGACA : ffi#J#-i§' 7 ) SrM^S^VAPCR lC<fc*j 

Takara*±§g) {Cj; U -€-<Z)§§ia#<£>'^'n h 3 -;WC^V^n >f? A nTfg&i?-- 

*>f *9-&mv*T 2SPfe|gfTbfe (HI ©Pg ; 9 5°C 5^ra. 60101^19 
, 7 2°C H2|SP§ ; 9 5 °C 3 0#, 6 0°C30#, 72^1^) „ 

[0 0 4 3] 

9 sice s *n->j&*e>&e>*ifc, ffiRffiiftiL^jeiofer w^tot^ 

S3i:^illlSnfc2^ES^D->?:, 8jjMJ8tf)C5 7BL/6JV?* 
JKfC^AL^n #A3*lfc&ttMl 6^f%pfiT? l^EM^T^il, 7-10 

79^S:C5 7BL/6 J lift ££BBS-&, MB^AfnlMv^X 

(Fl : mum-' ft) Sf^fiJU #CV^T?, ^^S^V^X £#3 fc&lC, ^<Z) 

[0 0 4 4] 

te^SWBtff©*^ f4§5(i2 9. 5% (n=l 3 5) , ^-r" n g^Mte 4 8. 
2 % ( n = 2 2 1 ) , fc^m&mt 2 2. 3 % ( n = 1 0 2 ) »J , ;* 
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m tC — jfitt iC ^¥?fflS tC 5§3Eg #f|# 3 *l 2> ZL £ #$8# 2 tl T V > £ ( J . B i o 1 . Chem 
.269, 30125-30131 (1994) 2fctfAm. J. Physiol. 270,0688-696 (1996) )#, N a y 2 

[0 0 4 5] 

(+/+) ; m&m (+/-)&#* ^s^m (-/-) © * *i -rti© v * * <d 

h LfcJS&^-^y b^?#-(Z>5' {H!Hc&£fffSB^n-:/i £/W:/y 

3tW>^n»; }*##r©*g:£&EI.l b tc^„ EI 1 bC^itctt, ( 

1 8 k b) AtfffiglSf (1 0 k b) (DitLfc^-mW^ X-tfBZnT^Z, 

SF£M (+/+)> ^^n^^(+/-)^Of^^^^(-/-)©^n j fticDV'?^(Z)^ 

7 A P C R^^fCD^^$:E( 1 c IZtx? 0 Ml c ©q&flffJCtt, ( 2 0 0 b p 

) fcffl&S (4 0 0 bp) ©fcte^©i*>f Xtf^StlTV^. 
[0 0 4 6] 

. »£S (+/+), ^^a^M(+/-)>arJ ? *; ; E^-^§5[(-/-)a)^ti-€ ? 4x(Z)v^^© 

JWf jffllKB* > SrKni tt 1 e^£>#i£ (Am. J. Phys iol . 270, C688-696 (1996) ) &C «fc U H 

j — «. 

jtiK (Neurosci. Lett. 247, 135-138 (1998)) gE«0>#$S"efr o fe„ Sii7<?^N a y 

2 . 3 ffilfcm (3 D 5 KWft^Tunkunff ±fr £,«#) SPBSt'l : 5 0 0 {C 

Na v 2#>/1? (2 2 0 kDa) <3Df£iB*«asStlTV^S 0 N a y 2 # «?g 
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#K -T h V *JV\t&\<^Ay K£&oT V^Stf, (Na f 2 + 

/_ ) v?x^tt^£^©^¥*tf>v?*N a y 2 # 7bWll*^^m$ti, 

(Na v 2 -/ ~) 7>?X1?S79^N a y 2 # > te^ffi^tl&fr o 
[0 0 4 7], 

[X-G a 1 Sfe-fetCfcSN a v 2V y hT^^tfeWS 1 a c Z#§Jgtf)fit 

*fi> J 

3. 5 %(D^?V^T;V^H KP B S?§?&ttffC^M{CT 1 ^r^S?RLT@^ 
U £tfl}C|&oT^ffl(:^*f»;t*^ hit. EI2a«E^-15H (El 
5) <D*?iJXN a v 2 + /~<Dm±ifc<£>X-G a 1 L T £ U , 3^/3 

* h£/*-i?igtt#HX#&fflf (0 2 a CO^IS) (Hfcf?J) (C 

fcV*T«l83*lfc (##^*1#JR0 „ lacZS^fflEl 57>?^©i 

(IUMPP) iCfiV^Tfcl&JBbT^fc. Z14X P> ©#§WlC £tf £ 1 a c Z ©38381*/* 

It. B S®N a v 2 +/ "v^^(Z)^M#Mgi5S:X-G a 1 T'^-feLfc? D 

X^-yMIif>i^5tlT^S (##^JC1*J18) . 1 a c Z|8^ 

y (Schwann) jfflfl&T'&'S &4X<&. £ 1 a c Z #§Jgte4>§I 

t^##iKT?Jb«3KStife 0 lacZ»3a©m&©/^->H 7^Na y 2 
&tfVtf*N a- v 2%3KtCB5"rs*g^ (Proc. Natl. Acad. Sci. USA 89,7272-72 
76(1992), FEBS Lett. 400, 183-187(1997) ,Gl ia, 21 ,269-276 (1997) ) t. «fc < — ^"T 
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[0 0 4 8] 

[N a y 2 ©£3IS*Wfcfi!fRI] 
V^^N a y 2<a££I^|ft&?S!i![£:iJi^5£#), N a v 2 +/ ~V?Xi:N a y 2 _/ 

Mynz^y hA;i/tr #-;i/f»Tic£v^*3?jtcp b si?ov>*e@3tS!i-e?sasu 

5 2 tH^?^ L , lmg/mlOX-Gal, 5 mMGD KgF e (CN)g, 5 mM 
®K 4 Fe(CN) 6< 2mM0MgCl 2> 0. 2 %<DN P - 4 0 &-£tf P B S tfJ 
T*3 7°C&C&V^T — Hfc-f ^dfn^- h L£„ ■&&Sfe&©fc«>, X-G a 1*£&£ 

>"r«5R3ftfc".x^>f Fitcltlfe. Jft^^-n > h 2 o o tf-tf-dfsjf 

V 9 U —l- A/ifcfo (Sigma, N-4 14 2) U TMi^#»[4# ( 

GFAP) W^rtfV 9 U—j-JVtfiifc (Santa Cruz Biochemistry, s c-6 1 
7 0) &M^T;ft3ffi$B'fel/fe(Neurosci. Lett. 247, 135-138(1998)) 0 ?nNa y 
2 cfi>fg#^^ f C £ £ #5£ <Z> - a - a > A r>*_h^$ffl5S T* L T V > 

6 3 i: S EI 3 ti^-T 2 #i) 0 

[0 0 4 9] 

|3a-e(iNa v 2 + N^©, HI 3 f &N a y 2" /_ V^X©cff^ElfM^fC 
feWSl acZM^lt^S. Sfc, H3a, b, d , e fttf f 'ttBJgS ti 

Gal«lfet0t'S5. E9 3 c (C£^TteJfwtf>Ttf>8H^&l&* 

##flCMV^*lfc. H3lCfc^T, A H : gff^m^TBPfl^C (anterior hypotha 
lamic area) , MH : cf3^#^^ (medial habenular nuleus), ME : jE c f I P^^3( 
median eminence), OVLT : jj&^stiHrlir (organum vasculosum laminae terminal 
is), MPO : tff^^^Srffl^lc (medial preoptic area), DMH : ^cfi^J^TSP 
(dorsomedial hypothalamus), I P DM : ^t$t$$L(DMTt^W. (interpeduncular 
nucleus of the dorsomedial part), MMR : IE tf'-H&ICDfpr&pfP (medial part 
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of the median raphe), NHP : IflTSft (neurohypophysis), SFO : flg}^ 
TSUI* (subfornical organ), CX : jzM&'R (cerebral cortex), B L A : ffityk 
#:M<£(baso lateral amygdala) Z^fr? tlM Wt 5 = 03clC£^T, OVLT 

ffitt (0 3 g&tfh) , fixGFAP^^n-t;« (0 3 i) , Xtt* 1/2/ 

(cresyl violet) (03 j) tC «fc »J SGl-fe 3 *l . 
gt#tiRlSLfefiPfi , ^S><5 0 t>^;i/(iAH (03 g) , SFO (03 h 
&tfME (03 j) -efes. &M\3.#'7jmV J r<( -7—=L-uy km"? 

„ 03 j ©H^tt, ^Hli&^tto W®l*^*;i/©±:#'S:lSj^T^S. 03 g 
- h©X>!r-;i/A-l±3 0 /i mT'& »J, 03 j ©.X^r — ;Wt — & 100/t m"e& 

[0 0 5 0] 

0 3^e>t>^«sj:-5ic, i a c zmmiz^uni&&<D?k<Dnfefflmzm*>nT 

^ & Z. t WW® L tz. (03 a - f ) „ -f MPO, AH, DMH, IPD 

M, MM R, MeV, MH, ME, SFO, OVLTMHPT'feS. ME, 
SFO, OVLTMNHPIii^ffl^f (CVO) ZLXtBbtl* 

«iSA£{Eit-r£(FASEB J, 7, 678-686 (1993)) „ N a y 2 +/ ~V ? X^teitiigctfjfg 
VM a c Z<Dft%U$CX&.XfB L A ICJI £> *l£<D{C;*f U N a y 2 _y Nr ? ;UC £ 
£ZL*l£tf>g|5&"T?<Z> lac Z©5§JgliJ: y^F-e&ofc (03 f ) „ 1 a c Z 

tox\*ffi?vTmmmwt&*>rt9 (gfap) jj<u zu-+)i#Lib-eft&m& 

1 

iJMP O, AH(0 3g), IPDM, MM R, MH&tfM e VipfiD-a-D7 
>T > MC*f Itlffit'^of:. GFAP|8H£*IIIJ®fcJ:l a cZJBSMCfcl- 
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[0 0 5 1] 

CVOlCfctt*l a c Z'^iWia©^li#tCMSlTfS>*J, MElCfctfSl a 
c Z^#Wliattjg3J8SS©J*tC^T?V^fe (03 j) o Z.<Dftm$U%i*:Wt=.te 

^±ftfflM<D&mnw&Lx^2> 0 ^(Dmmtmmm (csf) . nmmmjk 

X$lfo^<DmZffi&l'T\<^£ftffitemS&T*$>Z>& h (Neuroscie 
nee 3,277-283(1978) )„ ZtlblZC S F fc^i(iirMliSI8I©|8I©*St5#IJC@8# 
LT^5 £#/L£>*lTV^ 0 1 a c Z iffil&i S F O^ftlClot t.&'o 
^b, -€-©^:as^tt— a-n > h (0 3 h) , GFAPIC^I 

^ttT-feofe (03 i) „ la c zm^mm^msm^cD^mzm/vvm^ wtc 

fttCSg-feStlfe. me>^iV^t)»^> -5 TS^UHfiS (J. Exp. Biol. 139, 67-79(1988) ){C 

[0 0 5 2] 
[ F o s-^fA; Mtft^] 
lac zmmommiZ^^X. V?*N a v 2tt4o©J3KMffl»'gfj&tJ { ^ffi# 

K8^©*jai6 "f«^ >f -f \z v>t it&h z. £ ifimm L i i: 

^;UC|18^LTVN£ £#^£j;ftTV^3£;fr£5 (FASEB J 7,678-68 
6 ( 1 993) , Annu . Rev . Phys i o 1 . 59 , 60 1-6 1 9 ( 1997) » Phys i o 1 . Rev . 78 , 583-686 (1 997) , P 
hysiol. Rev. 58, 582-603(1978), Ann. NY Acad. Sci ,877,258-280(1999)) , 

[0 0 5 3] 

■7K^^J£^3»&tJf*^«l«^ffitwfe^nfe, M^^^mmtGM (MnPO) , 
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it (ovlt) , w^tssif (sfo) , cpvn) jkT$mm±m 

(SON) <D5^<Dffl&lZ&Vf&Fos->(J*Jtfi?-T4 7'Mti&<D®B&Eit (H* 

= 4, V^^N a v 2" /_ {Co$ n = 4 ) , 7R^5. 1 2 B£ H © >r # * ( n = 5&tf 
5) , 1^2 4B#fi3CDV?* (n = 6&£>*7) , H4 8 B? H © Vtf * (n= 6&t>* 

5) SrEv^TW^fc. lirffiHS?lJt , Tf»8KL/fc , 79^©JKS:|gC0S?RlC4TCT?— 

RSatbfe^, flftSrtf:/^ h-A (Leica, VT1000S) ±T» 5 0 # m 
£>J»2tf)^:{£^>ih L£ = o s -V^jKU V + (Santa Cruz Bioch 

emistry, sc-52-G) 0PBS1OO 0 M#&JR?fcS:M^T>f A 7 Sfe& L-fc 

. wstf&fg^&^tf-wtf&ist* f o s ->r m&m*:m.x.fr 0 zmmz* 

J*-^##r>X^A (KS4 0 OMbfcAx iophoto2) £ffi^T$I 
[0 0 5 4] 

04 ate, *^J£^ffiXt±2 4 ^K^tfl^^®W^M(+/+)V^XS.t>* 

5t;vM(-/-)v)^0i«f (ovlt) 

WSIK^TSIr (SFO) , m^-h^ (SON) , (PVN) , »*afir 

(OVLT) AZfrp&Mmmm (Mn PO) 1 mm^ 1c. U tp<D F o s ->f A 7 
jK^-r-f ^«Hffi©« (¥*£) &yn»;Mfet)(iDtft»J, 0cfi©^#ttS. E. 

5) #fg*be>jfT,«5i£&^L.TV*<5 0 >fc#?6J£&#T»C£V^fci, F o s — f A 

12,2 4&tf4 8^r^#T(C^^TF o s ->f UJtfVTj ^mz^-tz 

S FO&tfOV LTtCfcttSN a y 2 ~ /_ V? X (C £ # £ F o s - >f A 7 ^ -f 
N a y 2 +/ V^;UCit^2^;&Dt-&i£#M3g£4x£o MnPO, P 

VN, s ONtcfev^Tti^;i/-yratc^«35i^r3fc. 

[0 0 5 5] 
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jeo^a, iswi 2/1 2t$rara-f©i^?;wc&v^#S!Hc>r 

-^lCA*i*>lxfc. 2o©^©^fili2 4^r^#{C^^Tif-f h*«#ffi<BI&*£: 

0i.ifc o j% mftm=mmmo)m (mi) 

s&tfifco&s^* (mi) \z&>)mft>vzi£tm\sr=. 0 m%k*ms\z^-t 0 a 5 

©jig^&^L, sfc^fg^l (-/-), ^n^M (+/-), Jgp^M (+/ +) il =fo 5 ESOO 

# 3fc JB L ^feft- T 0) Wto R JC *f L/ T Eft & 

£.tf£>fr^t=. 0 *fcH5bfr£>, tflft (0. 5MCBJ&I!) , $?l5fc (0. 0 1M© 

Hci), eufc (o. 0 2M®^n>giS) tc*rrsi*#ffi{cn#anv^i:# 

[0 0 5 6] 

icH-tsm^a^w^&ffofe,, i 2 - 2 4ia^-©iiv'^x GEs&#©fc 

«)tC0^M4EEi:^ ; E^MV^^ 5R5 ; fit ft £#©±93^?* 
3^S3lt5 5e5) tC^s> h/1;i/tf#-;i/^ h y ?A (60mg/kg) £tefl£l*ltg 

Sr»mS"*TMH©»W^e)HMt$*, ^9 (bulla) ©An«PffiT?$JWTLfc. 
#&©£3&&^WLB£9>f-y-ffi»m«-L (0. l mmjli) {Cj$-5±Wfe. 
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[0 0 5 7] 

£ b T « 0 . 1M©NH 4 C1, 0. lMCNaCl, 0. 5M©Ii 
. 0. 0 1MCHC1, 0. 0 2M©^r->MS (Q-HC1) , 0. 1M© 
KCl&tfO. lM0CH 3 COONa ( A c N a ) SrJB^fc- X *l £ <Z)?§M» 
m&XR&O. 1 mM®75 D5>f K^fc^Tfl^ti^,, #*SK2fc 
te^flS (2 5±2°C) fCfc^T^tfDiifSKiaUBStlfc. f§«5tiK*!I»©ra»C^3Qs 

IB^M^$:H 6 a (C^-T 0 * 0. 1 M(Z> N H 4 C 1 fC*f"T £gtf?fl$ MIC £ 
[0 0 5 8] 

0. 0 2M©^r — >JS^JSS.t>*0 . lM©Btgft^ h U ^AtC*f"TS#S^ai^ 

tfj^jSte. 5^i/^M#^?*£^£M^?x<z>rai?l^c?&£T*3Dofc 0 o. im 

[0 0 5 9] 

3M<DNaCl) JC*f f -5 W# 2 O0>lto*£jfc 

tK#*C5.0> 1 Bf&© 1 OBSrtCjjKt 0. 3MfflN 
aClCSUH^ 1 6 &i»J£Ufc. SB 1 omzmjKDM&Vfc 

3 2 tfSl£f#2 0 0 1 - 3 0 7 6 2 4 6 
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fflNaClfC^ftSlfj?* (07a) (H7b) $:M^bfeo 3©H 

IfclCfcttSnifc (EE) Ji, 6 (+/+), 6 (+/-), 6(-/-)T*£U, 0<£(Z>lt#teS 
. E . &ja*U * PPS N a y 2 _i/ "7 9 X t N a y 2 +/+ 7 ^ X O t li ( P < 
0. 0 5) WUtb*>&Z.£&&LT^&. *^tfl«©lfetCttlffgg^Jft3!KJCWe>^ 

ti^T©^-^*4Mll«ll{ctt4#j^_hi:*oTv^ (07b) . 

[0 0 6 0] 

SS&*j»RM«S (9 18 0, AVL Scientific, GA) CioTiSlfc, * 

^Sf&CDN a + 2§M (mM) tt-g-tl-Ttl 1 5 3 . 6 + 0. 6M1 53. 0±1 
. 2, K + »& (mM) ii^tl-?tl4. 6±0. Ij&tf4. 7±0. 1, C I'm 
m (mM) It^tl^n 1 1 8. 5±0. 6j&tfl 1 8. 3±0. 9"e&o£: 0 £ 
fe, ZK#fltfi$&3l«®N a + $IS (mM) te^tl^tll 5 1 . 6±0. 8&.&1 
50 + 0. 3, K + IS (mM) fct ^4x^4x6. 5 + 0. 2S^6. 7 + 0. 2 
, C 1 (mM) li^-tl-etl 116. 0 + 1 . 0 &t>* 116. 4 ± 0 . 8T* 

[0 0 6 1 ] 

M levari f*57Dt$ K & SSflS & f -5 ft ^ & ^ x. £ # 
?To£ 0 tMftaf&JCzK&tf 0. 3MfflN a C 1 fi^<Z)&flBiW5£ fcSfcH Htcfcfc »J 

?7^£o 10B£{C0. 1 2 m 1 (DilSA^TK ( 0 . 9 %<Z)N a C 1 ) £ V t> 
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A ©ftfr*JtC 1 6 2 IS B©$$t5f&Lfc. -Z(D?k(DB(D 

1 0 BSfUljfc&tf 0 . 3M©NaCU^12f|, 14^, 1 6 B#tC7K&t>* 0 . 
3M©NaCl(DgIKI$:l^lfe 0 -?-©f||^««;^n h 3-;i/T% iC7^ 

tC<fcU, 7Dt^ K&tf (0. 1 2ml©ii^JS*tfijcO. 6mg^|), t 

h'J^£AT?f^Hfc . Sulcata©:*- h u 

[0 0 6 2] 

0 8&CJ£, gflfcStlfczJc&tf 0. 3 M© N a C 1 2f f|#©Ili tit 

HM3»?)2l|rW0. 3M(Z)NaCl (£f{ffi|) (£fW) 0>«3t 

-^•ffS^icO^i^ffl^'n y f> £. LT^StlT^S. r £> Hi^ (£> n (E5) ttlO 
(+/+), 1 0 (+/-), 10(-/-)T'fe'J, ®8 rpommtS. E. * 
Na^'N'J^tNa^^Y^^orit'lti (p<0. 0 5) #fg#>e>*l 

*SrfflCie^*fLfe»^ (*ffl8ta*) JCfi5tLfe*AtfO. 3MfflNaC10i 
[0 0 6 3] 

tf, ffiN a v 2 J: ? IC b T f£Si! L fc . 5»; bNa y 2f ir^*^ 

-Y>#-K*^f>2-3 (C#ft-r-2>T^ 7 gglfi^J (SVSETVPIASGES 
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DIK;BB#f*#8) ^e>&5^^ K(C/\^E J/7 — >&>|g#3"1t\ Z<V\^i/ 
a v 2 ^+^*aJfil?» tf^ L fcfctlftlif £, &jgfGCffl V^fc^:/^ K# 

[0 0 6 4] 

CDgF'ffiMv^&tfN a v 2it^^iiMv^X^e 3 i®^Lfe 0 Renganathan£> CD 

V 

(J Newrophysiol 84, 710-718, 2000) (C^oT, #il^*gfl>M5#> b 
mm\t. Ill 0 0%, 5%-iMiO^TT^*L^ igfilJE 

& £ 3 £ £ fftfg b £ 0 M«bfc#lli©^t$it (itt*£2 5 

^ ^n>^T :'*&5 0%) , cfiSf (itt#2 5^?)4 0^^n>:|!l4 0%) , ^ 

M (a:#4 o ^ #n>j^_t : mi 0%) frfcfl|J&3*lTV*fc#, rtl^Ho©H5 

3, Jim, ^ttM^tf^fr&^IILfcfc^fcat^fclSS! 

:/ ;i/ - © S§£ » C J: o T ^ II b tz. „ 
[0 0 6 5] 

li,. JurzakexO^Ss (Brain Res 662, 198-208, 1994) {C^oT^Tofeo ^fC# 
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a v 2tfcfls&JBV^TgH&Lfci:£5 v N a v 2 »tt#jg«Hj&ti 2 0 — 3 0%-£&o 

[0 0 6 6] 

, S B F I /AM (sodium-binding benzofuran isophthalate acetoxymethyl e 
ster) £JgV^ jHHSW*^/S/9A>f ^->©Sff^lCl±, Fura-2/AM&M^ 

S?tC@£Lfc„ m^fei:b (F 3 4 0/F 3 8 0) ttS*}fc>f * - ^>*-^AlC £ 
ot^^-Lt T 1 -^^©^^, ^tltfe«#iSfflS©#S*lfflfStCoV^Tl±l 

>^Lfe 0 M^-r-stfftc, ifiiiii^aKf^^sii (14 5 mM®iMt i> 

(5mM©KCl, 2.' 5mM®CaCl 2 , lmM©MgCl 2 , lOmM 
(DHE P E S , 1 0 mMffiN aOH, MSS^NaCl, p'H7. 4 (HC1 
&C<fc£(fiftl) JCfcRU (MflS^M) liSfiT-S^Ji (lml/min 

[0 0 6 7] 

^»«ltfe«#ftflf©#fi<|IIllStC^WSSt3feJt (F3 4 0/F 3 8 0) (Z>Sbfe>f * 
> ^JH* & B 9 (ff^l4#i) EI 1 0 (C^t\ H9^^SJ:^ 
iC, iMN a C 1 1 4 5-1 7 0 mM{C±#3-e§ K4£MT?*E& 

t 

#tt^<«*Stl!Si^ofc (®9a£b) „ fftt§!^tf:*E&3fc^MffrlS** 
(H9c) 0 £*U±N a v 2^T©^ffiM^^X(Z)^f|^#Ma5CD#@m 
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tcigJM-r « r H £ — SJt-T -5 o 

[0 0 6 8] 

h - /I/ & E ^ feU^Jtit^tft n u > £ M v ^ Ac^-r yty&m<DmWL"e £ r 

oT5l£j£B;i£;ft£. (HI 0 a) 0 iotlCDStttth'J >?A>ft>8S©± 

, iWia^-^ h U ^Aja^* 1 2 6, 1 3 0, 1 4 0, 1 5 0, 160, 165, 
1 7 0, 1 8 0, 1 9 0, 2 0 0 mMtf) 1 0 IS JC ff$| L , Uliftt N 'J ^A-Y 

*>$I£0>gtffc;&fl¥#TLfcfcCI'3 12 0 — 150 mMcDH-ett^MJStfftK, 
160^165 mM(D#BJS&^ h y t>ISt'±#^$ ft, 17 0m 

1 0 b) D 3<Z)££, ittfia^^ h 'JOAS:^© 14 5 mMtcMt"^, #*tCi»rfl6 

h y ? A»a^i7fcK:MoTv^ar?#«3£3ftfc. Mt*j<z>^ h y k 

lii 6 0 — 1 7 0mM©raic&«i:f6».-css. 

[0 0 6 9] 

th'J (01 0 c) , 7^D7-f RSgffi^h V VU^v*>b (H 

10c), th'J^A^n-^nh^V^^-^- b y V l*T 
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-S^ytCioTfcW^tffcV^fc&fafr&fc (01 0d) „ 
[0 0 7 0] 

m^T^ammmmz&v&mytiit (F 3 4 0/F 3 8 0) <n$k%4*-v 
^©#MM©e)^^2 o#s> 3 o%©jWfla««, n a v 2&&ratt*HJB&*ea>»;, 

(CjSVNT^N a v 2 it. h U ? A-f ^">^>SfC^# LT^SSWtCf- h U 
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< 1 1 0> Japan as Represented by Director General of Okazaki National Resea 
rch 

Institutes 

<120> Nav2 channel gene-deficient non-human animals 
<130> U2001P059 

<140> 
<141> 

<150> JP 2000/237320 
<151> 2000-08-04 

<150> JP 2000/241637 
<151> 2000-08-09 

<160> 8 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 446 
<212> DNA 

<213> Rattus norvegicus 
<400> 1 

atgttgactt ccccagagcc gaagggcctt gtcccattca cggcagagtc acttgaactt 60 
ataaaaaatc acattgctaa aaaatgcaac gaagagcatg aagaagaaga tttaaaacca 120 
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agccgggata tagaagcagg 
accgtgtcag agcccttgga 
atggtcttaa acagaaacag 
ttgtctcctt taagctctct 
cgcctgctga ttttaattag 
ccggaatgga tattggcagt 

<210> 2 

<211> 5482 

<212> DNA 

<213> Mus musculus 

<220> 
<221> CDS 

<222> (252) (5297) 
<400> 2 

cacgcgtcga ctagtacggg gggggggg^g gggttggtct gtaggtggtc tctgggtctg 60 

tggagctagc ctggtggctg agtgtttagc tggaagcagc agtggaccgc aaccacattg 120 

caacaacctc cgtagtagag atctgagaag acaagcccag gagagcaaag ggctctcgtg 180 

agccttgcat ctggggttct tgctggagtt ttagtgaaga ctagcatttg acagcaacta 240 

taaaaccgaa a atg ttg act tec cca gag ccg aag ggc ctt gtc cca ttt 290 

Met Leu Thr Ser Pro Glu Pro Lys Gly Leu Val Pro Phe 

1 5 10 



caaaaaactt ccatttgcct atggaaccct tcctcaagga 180 
agatgtggat ccatactact atgttaagag aaatactttc 240 
agtcatcttc aggttcaatg eggtttccat cctctgcacg 300 
cagaagagct gttatcaagg ttttggtgca cccccttttg 360 
tgttctcacc gacagcatac ttatgtgcat gagtaaccta 420 
agagaa 446 
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aca aca gag tea ctt gaa ctt ata gaa aat cac att get aaa aaa tgc 338 
Thr Thr Glu Ser Leu Glu Leu He Glu Asn His He Ala Lys Lys Cys 
15 20 25 



aat gaa gac ccc gaa gaa gaa gaa ggt tta aaa cca agt cgt aat eta 386 
Asn Glu Asp Pro Glu Glu Glu Glu Gly Leu Lys Pro Ser Arg Asn Leu 

30 35 40 45 



gaa get ggc aaa aga ctt cca att ccc tat gga ace etc cct cga gga 434 
Glu Ala Gly Lys Arg Leu Pro He Pro Tyr Gly Thr Leu Pro Arg Gly 

50 55 60 



ace gtg tea gag ccc ttg gaa gat gtg gat cca tac tac tat gtt aag 482 
Thr Val Ser Glu Pro Leu Glu Asp Val Asp Pro Tyr Tyr Tyr Val Lys 

65 70 75 



aga aat act ttc atg gtc tta aac aga age aga gtc ate ttc agg ttc 530 
Arg Asn Thr Phe Met Val Leu Asn Arg Ser Arg Val He Phe Arg Phe 

80 85 90 



aat gcg gtt tec ate ttc tgc aca ttg tct cct eta aac tec etc aga 578 
Asn Ala Val Ser He Phe Cys Thr Leu Ser Pro Leu Asn Ser Leu Arg 

95 100 105 



aga gca get ate aag get ttg gtg cat ccc ctt ttt cgc ctg ctg att 626 
Arg Ala Ala lie Lys Ala Leu Val His Pro Leu Phe Arg Leu Leu lie 

110 115 120 125 
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tta ate age gtt etc act gac age ata ctt atg tgc atg agt aat eta 674 
Leu lie Ser Val Leu Thr Asp Ser He Leu Met Cys Met Ser Asn Leu 

130 135 140 



cca gaa tgg ata ttg gca ata gag aat act ttg ctt ggg att tac gca 722 
Pro Glu Trp He Leu Ala lie Glu Asn Thr Leu Leu Gly He Tyr Ala 

145 150 155 



ttt gaa ata ctt gta aaa gtc att gca aga ggt ate tgg gca ggt tea 770 
Phe Glu He Leu Val Lys Val He Ala Arg Gly He Trp Ala Gly Ser 

160 165 170 



ttt tec ttc ctt ggg gat ctt tgg aac tgg ctt gat ttc agt gta act 818 
Phe Ser Phe Leu Gly Asp Leu Trp Asn Trp Leu Asp Phe Ser Val Thr 

175 180 185 



ttg ttc gag eta ate aca agg ttt tea cct eta age tec ttt tta atg 866 
Leu Phe Glu Leu He Thr Arg Phe Ser Pro Leu Ser Ser Phe Leu Met 

190 195 200 205 



ctt aaa act ate aga act ttc cga att ttg aag att ate cct ttg aac 914 
Leu Lys Thr He Arg Thr Phe Arg lie Leu Lys He lie Pro Leu Asn 

210 215 220 



cac ggc ctg cag tct att gtg atg aca ctg gee cag tgt ttg aag aaa 962 
His Gly Leu Gin Ser He Val Met Thr Leu Ala Gin Cys Leu Lys Lys 

225 230 235 



eta ttt ggt gee att gee eta get ctg ttt ttt ctg get gtg ttt tea 1010 
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Leu Phe Gly Ala He Ala 

240 

eta ctt gga atg ggc etc 
Leu Leu Gly Met Gly Leu 

255 

egg tgg cca gaa gaa aat 
Arg Trp Pro Glu Glu Asn 

270 275 

age ctt aac tat agt cca 
Ser Leu Asn Tyr Ser Pro 

290 

gcg aaa tat get etc ctt 
Ala Lys Tyr Ala Leu Leu 

305 

ccg gaa ggt tat gtg tgt 
Pro Glu Gly Tyr Val Cys 

320 

ttc aca agt ttt gac aac 
Phe Thr Ser Phe Asp Asn 

335 

ttg atg aca cag gat tac 
Leu Met Thr Gin Asp Tyr 



#2001—2222 

Leu Ala Leu Phe Phe Leu 

245 

ttc atg ggc aac ctg aag 
Phe Met Gly Asn Leu Lys 

260 265 

gaa aat gaa acg ctg cac 
Glu Asn Glu Thr Leu His 

280 

gaa aga ata aac ttc tac 
Glu Arg He Asn Phe Tyr 

295 

tgc ggc aac agg aca gat 
Cys Gly Asn Arg Thr Asp 
310 

gta aaa gaa ggc aca aat 
Val Lys Glu Gly Thr Asn 

325 

ttt ggc tgg tec ctt ctt 
Phe Gly Trp Ser Leu Leu 

340 ' 345 

cct gaa tta ctt tat cac 
Pro Glu Leu Leu Tyr His 
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Ala Val Phe Ser 

250 

cac aaa tgt ctg 1058 
His Lys Cys Leu 

aac aga act gga 1106 
Asn Arg Thr Gly 

285 

tac atg gaa gga 1154 
Tyr Met Glu Gly 

300 

get ggc cag tgt 1202 
Ala Gly Gin Cys 

315 

cct gac aat ggc 1250 
Pro Asp Asn Gly 

330 

get atg ttt cga 1298 
Ala Met Phe Arg 

cag ate ctt tat 1346 
Gin He Leu Tyr 
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350 

get tea gga 
Ala Ser Gly 

ttt gee ttc 
Phe Ala Phe 

tat gaa aag 
Tyr Glu Lys 
400 

ccc aaa tgt 
Pro Lys Cys 
415 

get gag atg 
Ala Glu Met 

430 

tct ata aac 
Ser I le Asn 

aga gaa gaa 
Arg Glu Glu 



355 

aag gtc tac 
Lys Val Tyr 

370 

tat ttg aca 
Tyr Leu Thr 
385 

gaa aag cag 
Glu Lys Gin 

caa cag aca 
Gin Gin Thr 

gaa act aca 
Glu Thr Thr 

435 

acc aca ctg 
Thr Thr Leu 

450 

cca gaa aca 
Pro Glu Thr 

465 



atg ata ttt 
Met He Phe 

agt ttg ttc 
Ser Leu Phe 

390 

aga gec tgt 
Arg Ala Cys 
405 

gtg aaa gaa 
Val Lys Glu 

420 

caa ata gaa 
Gin He Glu 

gat ata ctg 
Asp He Leu 

tec agg aag 
Ser Arg Lys 

470 



360 

ttt gtt atg 
Phe Val Met 

375 

ttg ggc ata 
Leu Gly He 

gag gaa tct 
Glu Glu Ser 

etc gac gaa 
Leu Asp Glu 

425 

atg aag aaa 
Met Lys Lys 
440 

gaa gac act 
Glu Asp Thr 

455 

aaa tgc cca 
Lys Cys Pro 



ate agt ttc 
He Ser Phe 
380 

etc act atg 
Leu Thr Met 

395 

gga ggc ctt 
Gly Gly Leu 
410 

gaa aat gac 
Glu Asn Asp 

aga tec cca 
Arg Ser Pro 

acc etc gga 
Thr Leu Gly 

460 

ata tgt tgg 
He Cys Trp 
475 



365 

tgg 1394 
Trp 

acc 1442 
Thr 

gat 1490 
Asp 

gca 1538 
Ala 

act 1586 

Thr 

445 

cac 1634 
His 

cat 1682 
His 
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aag ttt att aaa acc tgc ttc ate tgg aaa tgc tct ccc tgt tgg gta 1730 
Lys Phe He Lys Thr Cys Phe lie Trp Lys Cys Ser Pro Cys Trp Val 

480 485 490 



aaa ctg aac gag ttt get gat aga gtt ata aca cac cca ttg get gat 1778 
Lys Leu Asn Glu Phe Ala Asp Arg Val He Thr His Pro Leu Ala Asp 

495 500 505 



ctt ttt ctt gtc ate tgc ate gtt tta aac ata tgc ttc etc gee eta 1826 
Leu Phe Leu Val He Cys He Val Leu Asn He Cys Phe Leu Ala Leu 

510 515 520 525 



gaa cat ttt cca atg age gag gag etc agg tct etc ctt cac gtt gga 1874 
Glu His Phe Pro Met Ser Glu Glu Leu Arg Ser Leu Leu His Val Gly 

530 535 540 



aat ttg gtt ttt att gga att tac aca ata gaa ctg att ttg aag ata 1922 
Asn Leu Val Phe He Gly He Tyr Thr He Glu Leu He Leu Lys He 

545 550 555 



ate get atg cat cca tat ggg tat ttt caa ata age tgg aat att ttt 1970 
He Ala Met His Pro Tyr Gly Tyr Phe Gin He Ser Trp Asn He Phe 
560 565 570 



gac agt ata ctt gtg gtt ttg gag tta aca gaa att tta eta gca gat 2018 
Asp Ser He Leu Val Val Leu Glu Leu Thr Glu He Leu Leu Ala Asp 

575 580 585 
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gtt gaa gga eta get gtt tta ata aca gtc cca ttg ata ttt ata aaa 2066 
Val Glu Gly Leu Ala Val Leu lie Thr Val Pro Leu He Phe He Lys 

590 595 600 605 



ctg ggg aag tac gga cca cca ttt aag agt ttg atg cgc ate ctt ggt 2114 
Leu Gly Lys Tyr Gly Pro Pro Phe Lys Ser Leu Met Arg He Leu Gly 

610 615 620 



age tea ttg atg gee ctg aaa gat ttg gtc ctg ttg etc tgc ata ttc 2162 
Ser Ser Leu Met Ala Leu Lys Asp Leu Val Leu Leu Leu Cys He Phe 

625 630 635 



gtt tac ttc tct get gtg ttc ggc atg aag ctg ttt ggt cga agt tac 2210 
Val Tyr Phe Ser Ala Val Phe Gly Met Lys Leu Phe Gly Arg Ser Tyr 

640 645 650 



aag gat tgt gtc tgc cac ata aag gaa gac tgc caa ccc caa cgc tgg 2258 
Lys Asp Cys Val Cys His He Lys Glu Asp Cys Gin Pro Gin Arg Trp 
655 660 665 



cac atg agt gac ttc ctt cat gee tac atg acc gtg ttc cga ate etc 2306 
His Met Ser Asp Phe Leu His Ala Tyr Met Thr Val Phe Arg He Leu 
670 675 680 685 



tgt gga gag tgg ata gag aca tta tgg gag tgt atg gag gtt gca ggc 2354 
Cys Gly Glu Trp lie Glu Thr Leu Trp Glu Cys Met Glu Val Ala Gly 

690 695 700 



cag gee tgg tgt att cct ttt tac atg atg gtc att tta att gga aac 2402 
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Gin Ala Trp Cys He Pro Phe Tyr Met Met Val He Leu He Gly Asn 

705 710 715 



tta ttg ata ctt tac etc ttt gtg aca ttg gtg age tct ttc agt tac 2450 
Leu Leu He Leu Tyr Leu Phe Val Thr Leu Val Ser Ser Phe Ser Tyr 
720 725 730 



tat gat get aca teg gaa gtg aac aaa gaa gee aaa aac ctt cag ctt 2498 
Tyr Asp Ala Thr Ser Glu Val Asn Lys Glu Ala Lys Asn Leu Gin Leu 

735 740 745 



gec atg gca agg ata aag teg gga ata aac tec atg ctt ctt aaa tta 2546 
Ala Met Ala Arg He Lys Ser Gly He Asn Ser Met Leu Leu Lys Leu 

750 755 760 765 



atg tgc aca gaa aga agt gtt cct aca gaa gca aca gac caa ata tgt 2594 
Met Cys Thr Glu Arg Ser Val Pro Thr Glu Ala Thr Asp Gin He Cys 

770 775 780 



gat cca agt gtt aaa gag aat att tct ggc cat act ctt tct gaa ctg 2642 
Asp Pro Ser Val Lys Glu Asn He Ser Gly His Thr Leu Ser Glu Leu 

785 790 795 



age aac acc caa act ttc etc aga tat aag gac cag age age age act 2690 
Ser Asn Thr Gin Thr Phe Leu Arg Tyr Lys Asp Gin Ser Ser Ser Thr 
800 805 810 



gag aaa act cca gtg act gaa tct gag agt caa tct ctg att get agt 2738 
Glu Lys Thr Pro Val Thr Glu Ser Glu Ser Gin Ser Leu He Ala Ser 
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815 820 825 



ccc agt gcc tct gaa act gtg ccg att get tea gga gaa tct gat ata 2786 
Pro Ser Ala Ser Glu Thr Val Pro He Ala Ser Gly Glu Ser Asp He 
830 835 840 845 



gaa aat ctg gat aac aag gag act egg age aag tct ggg aat gga ggc 2834 
Glu Asn Leu Asp Asn Lys Glu Thr Arg Ser Lys Ser Gly Asn Gly Gly 

850 855 860 



agt aaa gag aaa atg aag cag tct age tea tct gag tgc age aca gtt 2882 
Ser Lys Glu Lys Met Lys Gin Ser Ser Ser Ser Glu Cys Ser Thr Val 

865 870 875 



gat ate get att tct gaa gaa gaa gaa atg gtc tat gaa cat gaa aag 
Asp He Ala He Ser Glu Glu Glu Glu Met Val Tyr Glu His Glu Lys 
880 885 890 



2930 



tea aag ctt cat aaa aat ggt tat gaa cgc aaa tct tea act ggt caa 2978 
Ser Lys Leu His Lys Asn Gly Tyr Glu Arg Lys Ser Ser Thr Gly Gin 

895 900 905 



ate agt aga gaa tct agg aat gga aag att tgg aaa aac ate agg aaa 3026 
He Ser Arg Glu Ser Arg Asn Gly Lys He Trp Lys Asn lie Arg Lys 

910 915 920 925 



act tgc tgc aag ata gta gag aac age tgg ttt gag tgt ttc att ggc 3074 
Thr Cys Cys Lys He Val Glu Asn Ser Trp Phe Glu Cys Phe He Gly 

930 935 940 
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ctg gtc act ctg etc tgc aca ggc act ctg get ctt gaa gac ata tat 3122 
Leu Val Thr Leu Leu Cys Thr Gly Thr Leu Ala Leu Glu Asp He Tyr 

945 950 955 



att gat cag aga aaa acc act aaa ate tta ctg gaa tat gcg gac atg 3170 
He Asp Gin Arg Lys Thr Thr Lys He Leu Leu Glu Tyr Ala Asp Met 

960 965 970 



ata ttt gca tac ate ttc att ctg gag atg ctt etc aag tgg gtg get 3218 
He Phe Ala Tyr He Phe He Leu Glu Met Leu Leu Lys Trp Val Ala 

975 980 985 



tat ggc ttt aaa gee ttt ttc tec aac aac tgg tac aaa ctg gac ttt 3266 
Tyr Gly Phe Lys Ala Phe Phe Ser Asn Asn Trp Tyr Lys Leu Asp Phe 
990 995 1000 1005 



atg gtt gtt ate gtg ttt tgt ctt age tta ata ggc aaa act cga gaa 3314 
Met Val Val He Val Phe Cys Leu Ser Leu He Gly Lys Thr Arg Glu 

1010 1015 1020 



gat ctg aac.cct ctg aca tea ata aag ttc ctt cga gca eta aga gtt 3362 
Asp Leu Asn Pro Leu Thr Ser lie Lys Phe Leu Arg Ala Leu Arg Val 

1025 1030 1035 



ctg teg cag ttt gaa aga atg aag gtg gtc ctg aga get ttg ata aaa 3410 
Leu Ser Gin Phe Glu Arg Met Lys Val Val Leu Arg Ala Leu He Lys 

1040 1045 1050 
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aca acc tta ccc act gtg age gtg ttt eta gtc tgc eta atg ate tgg 3458 
Thr Thr Leu Pro Thr Val Ser Val Phe Leu Val Cys Leu Met He Trp 



1055 



1060 



1065 



ctg ctt ttc agt gtt att gga gtg cag tta ttt get ggc aag ttc tat 3506 
Leu Leu Phe Ser Val lie Gly Val Gin Leu Phe Ala Gly Lys Phe Tyr 

1070 1075 1080 1085 



gaa tgc att gac cca aca aag gga gaa aga ttc cct gta ttt gaa gtt 3554 
Glu Cys He Asp Pro Thr Lys Gly Glu Arg Phe Pro Val Phe Glu Val 

1090 1095 1100 



atg aat aaa agt cag tgt gaa aaa ctg tta ttc aat gaa tea atg ccg 3602 
Met Asn Lys Ser Gin Cys Glu Lys Leu Leu Phe Asn Glu Ser Met Pro 

1105 1110 1115 



tgg gag aat gca aaa ctg aac ttt gat aat gtt gga aat ggt ttt ctt 3650 

Trp Glu Asn Ala Lys Leu Asn Phe Asp Asn Val Gly Asn Gly Phe Leu 
1120 1125 1130 

tct tta etc caa gtg gca aca ttt aat gga tgg ate agt att atg aat 3698 

Ser Leu Leu Gin Val Ala Thr Phe Asn Gly Trp He Ser He Met Asn 

1135 1140 1145 

tea gca att gat tct gtt ggt gta aac atg cag ccc age ttt gag tac 3746 

Ser Ala He Asp Ser Val Gly Val Asn Met Gin Pro Ser Phe Glu Tyr 
1150 1155 1160 1165 



aac etc tac atg tat agt tac ttt ate ate ttt gtt ate ttt gga tta 3794 
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Asn Leu Tyr Met Tyr Ser Tyr Phe He He Phe Val lie Phe Gly Leu 

1170 1175 1180 



ttt ctt cct etc tgt atg ctg att ggt gtt att att cgc aat ttc aac 3842 
Phe Leu Pro Leu Cys Met Leu He Gly Val He He Arg Asn Phe Asn 

1185 1190 1195 



aag cag aaa att aag cag gga gga tea aac ate ttt ata aca gta aaa 3890 
Lys Gin Lys He Lys Gin Gly Gly Ser Asn He Phe He Thr Val Lys 
1200 1205 1210 



cag aaa aaa cag tac egg gec ctg aag aag etc ttg tat gca gac gtc 3938 
Gin Lys Lys Gin Tyr Arg Ala Leu Lys Lys Leu Leu Tyr Ala Asp Val 
1215 1220 1225 



cag aaa cca aca ccc cgc ccc aga aac aaa ttc caa ggc ttc ctt ttt 3986 
Gin Lys Pro Thr Pro Arg Pro Arg Asn Lys Phe Gin Gly Phe Leu Phe 
1230 1235 1240 1245 



gac eta gta aca cac cgt gtc ttt aat gtt ate ate ata ctt ctt ate 4034 
Asp Leu Val Thr His Arg Val Phe Asn Val He He He Leu Leu He 

1250 1255 1260 



tgt ttc caa gca aca ace att atg ata caa aag gat gag cag agt cca 4082 
Cys Phe Gin Ala Thr Thr He Met He Gin Lys Asp Glu Gin Ser Pro 

1265 1270 1275 



caa atg gaa act gee ate ttc tgg atg aac tec att ttt gtc atg ctg 4130 
Gin Met Glu Thr Ala He Phe Trp Met Asn Ser lie Phe Val Met Leu 
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1280 1285 1290 



ttc act ctg gaa tgc ata ctg aag etc act gec ttc cgt tgc cac tac 4178 
Phe Thr Leu Glu Cys He Leu Lys Leu Thr Ala Phe Arg Cys His Tyr 
1295 1300 1305 



ttc acc agt gca tgg aat gtt cat gac ttt atg gtg gtc att ttc tec 4226 

i 

Phe Thr Ser Ala Trp Asn Val His Asp Phe Met Val Val lie Phe Ser 

1310 1315 1320 1325 



att aca ggg ctg ctg eta ccc ttg aca ata gga caa tac ttt gtg cct 4274 
He Thr Gly Leu Leu Leu Pro Leu Thr He Gly Gin Tyr Phe Val Pro 

1330 1335 1340 



cct tec ctg gtg cag ctg att ctt etc tct cga gtc ate cac ate ctg 4322 
Pro Ser Leu Val Gin Leu He Leu Leu Ser Arg Val He His He Leu 

1345 1350 1355 



cgt cct ggg aaa gga ccg aag gtg ttc cat gac ctg atg ctt ccc ttg 4370 
Arg Pro Gly Lys Gly Pro Lys Val Phe His Asp Leu Met Leu Pro Leu 
1360 1365 1370 



att ctg gcg etc cca gca ttg ctg aac att agt ctt etc ate ttc ctg 4418 
He Leu Ala Leu Pro Ala Leu Leu Asn He Ser Leu Leu He Phe Leu 

1375 1380 1385 



gtc atg ttc ate tac gec ate ttt gga atg tac aac ttt gee tat gta 4466 
Val Met Phe He Tyr Ala He Phe Gly Met Tyr Asn Phe Ala Tyr Val 

1390 1395 1400 1405 
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aag aaa gaa gee gga att aat gat gtg tec aac ttt gag acc ttt gga 4514 
Lys Lys Glu Ala Gly He Asn Asp Val Ser Asn Phe Glu Thr Phe Gly 

1410 1415 1420 



age agt atg etc tgt etc ttc caa gtt aca acg ttt tct ggt tgg gac 4562 
Ser Ser Met Leu Cys Leu Phe Gin Val Thr Thr Phe Ser Gly Trp Asp 

1425 1430 1435 



ggg atg ctg gat gca att ttc aac agt cag tgg tct gac tgc gat cct 4610 
Gly Met Leu Asp Ala He Phe Asn Ser Gin Trp Ser Asp Cys Asp Pro 
1440 1445 1450 



gat aaa att aat cca ggg act cag gtc aag gga gat tgt ggg age cct 4658 
Asp Lys lie Asn Pro Gly Thr Gin Val Lys Gly Asp Cys Gly Ser Pro 
1455 1460 1465 



tct gtt ggg att tct tat ttt gtc agt tac ate etc ata tea tgg ttg 4706 
Ser Val Gly He Ser Tyr Phe Val Ser Tyr He Leu lie Ser Trp Leu 
1470 1475 1480 " 1485 



ate att gtt aac atg tac att gtg ttg ate atg gag ttc tta agt att 4754 
He He Val Asn Met Tyr He Val Leu He Met Glu Phe Leu Ser He 

1490 1495 1500 



cct tct cag aaa aaa age agg acc ttg agt gaa gat gac ttt agg aga 4802 
Pro Ser Gin Lys Lys Ser Arg Thr Leu Ser Glu Asp Asp Phe Arg Arg 

1505 1510 1515 
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ttc ttc egg gtg tgg aac agg ttt gac cct gat agg acc cag tac ata 4850 
Phe Phe Arg Val Trp Asn Arg Phe Asp Pro Asp Arg Thr Gin Tyr He 

1520 1525 1530 

gac tct age aag ctt tct gat ttt gca get get ctg gat cct cct ctt 4898 
Asp Ser Ser Lys Leu Ser Asp Phe Ala Ala Ala Leu Asp Pro Pro Leu 

1535 1540 1545 

ttc atg gca aaa cca aac aag ggc cag ctt gtg gec atg gat etc ccc 4946 
Phe Met Ala Lys Pro Asn Lys Gly Gin Leu Val Ala Met Asp Leu Pro 
1550 1555 1560 1565 

atg get gcg gga gac aga ate cac tgc etc gac att tta ctt gec ttt 4994 
Met Ala Ala Gly Asp Arg He His Cys Leu Asp He Leu Leu Ala Phe 

1570 1575 1580 

r 

acg aaa aga gtg atg gga aag gat gag agg gtg gag aaa ate ctt tea 5042 
Thr Lys Arg Val Met Gly Lys Asp Glu Arg Val Glu Lys lie Leu Ser 

1585 1590 1595 

gag ata gaa tec ggg ttc atg tta gcg aac cct ttc aaa ate act tat 5090 
Glu He Glu Ser Gly Phe Met Leu Ala Asn Pro Phe Lys He Thr Tyr 
1600 1605 1610 

gag ccg att aca act act ttg aaa cgc aaa caa gag gca gtt tea gca 5138 
Glu Pro He Thr Thr Thr Leu Lys Arg Lys Gin Glu Ala Val Ser Ala 
1615 1620 1625 



acc ate ate cag cgt gca tat aaa age tac cgc tta agg caa aat gac 5186 
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Thr He He Gin Arg Ala Tyr Lys 

1630 1635 

aag aat gta tea gat act cct get 
Lys Asn Val Ser Asp Thr Pro Ala 

1650 



Ser Tyr Arg Leu Arg Gin Asn Asp 

1640 1645 

ata gat gac cgc aga gat gat ctt 5234 

lie Asp Asp Arg Arg Asp Asp Leu 
1655 1660 



act tct aaa ggt get cac tct ggc aaa ate gag gag aag gca tct att 5282 
Thr Ser Lys Gly Ala His Ser Gly Lys lie Glu Glu Lys Ala Ser He 

1665 1670 1675 

cag ace cag att taa tgacacttcc cacttctact ttctttacat atgtccccaa 5337 
Gin Thr Gin lie 

1680 

gcactaaatg ttaactgatc ttaagctgga gatcagaaac tagagataat gataacatct 5397 
gtgtgcccag acatctccat gacaagctca gctttagggt cagtcttctg atgeatcaga 5457 
aagacagcag ctcagcgttg ctgcg 5482 

<210> 3 
<211> 1681 
<212> PRT 

<213> Mus musculus 
<400> 3 , v 

Met Leu Thr Ser Pro Glu Pro Lys Gly Leu Val Pro Phe Thr Thr Glu 
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1 



10 



15 



Ser Leu Glu Leu He Glu Asn His He Ala Lys Lys Cys Asn Glu Asp 



20 



25 



30 



Pro Glu Glu Glu Glu Gly Leu Lys Pro Ser Arg Asn Leu Glu Ala Gly 



35 



40 



45 



Lys Arg Leu Pro He Pro Tyr Gly Thr Leu Pro Arg Gly Thr Val Ser 



50 



55 



60 



Glu Pro Leu Glu Asp Val Asp Pro Tyr Tyr Tyr Val Lys Arg Asn Thr 



65 



70 



75 



80 



Phe Met Val Leu Asn Arg Ser Arg Val lie Phe Arg Phe Asn Ala Val 



85 



90 



95 



Ser He Phe Cys Thr Leu Ser Pro Leu Asn Ser Leu Arg Arg Ala Ala 



100 



105 



110 



He Lys Ala Leu Val His Pro Leu Phe Arg Leu Leu He Leu He Ser 

115 120 125 

Val Leu Thr Asp Ser He Leu Met Cys Met Ser Asn Leu Pro Glu Trp 



130 



135 



140 



He Leu Ala He Glu Asn Thr Leu Leu Gly He Tyr Ala Phe Glu lie 



145 



150 



155 



160 



Leu Val Lys Val He Ala Arg Gly He Trp Ala Gly Ser Phe Ser Phe 



165 



170 



175 



Leu Gly Asp Leu Trp Asn /Trp Leu Asp Phe Ser Val Thr Leu Phe Glu 



180 



185 



190 



Leu He Thr Arg Phe Ser Pro Leu Ser Ser Phe Leu Met Leu Lys Thr 



195 



200 



205 



He Arg Thr Phe Arg He Leu Lys He lie Pro Leu Asn His Gly Leu 



210 



215 



220 



Gin Ser He Val Met Thr Leu Ala Gin Cys Leu Lys Lys Leu Phe Gly 



225 



230 



235 



240 
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Ala He Ala Leu Ala Leu Phe Phe Leu Ala Val Phe Ser Leu Leu Gly 



245 



250 



255 



Met Gly Leu Phe Met Gly Asn Leu Lys His Lys Cys Leu Arg Trp Pro 



260 



265 



270 



Glu Glu Asn Glu Asn Glu Thr Leu His Asn Arg Thr Gly Ser Leu Asn 



275 



280 



285 



Tyr Ser Pro Glu Arg He Asn Phe Tyr Tyr Met Glu Gly Ala Lys Tyr 



290 



295 



300 



Ala Leu Leu Cys Gly Asn Arg Thr Asp Ala Gly Gin Cys Pro Glu Gly 



305 



310 



315 



320 



Tyr Val Cys Val Lys Glu Gly Thr Asn Pro Asp Asn Gly Phe Thr Ser 



325 



330 



335 



Phe Asp Asn Phe Gly Trp Ser Leu Leu Ala Met Phe Arg Leu Met Thr 



340 



345 



350 



Gin Asp Tyr Pro Glu Leu Leu Tyr His Gin lie Leu Tyr Ala Ser Gly 



355 



360 



365 



Lys Val Tyr Met He Phe Phe Val Met He Ser Phe Trp Phe Ala Phe 



370 



375 



380 



Tyr Leu Thr Ser Leu Phe Leu Gly lie Leu Thr Met Thr Tyr Glu Lys 



385 



390 



395 



400 



Glu Lys Gin Arg Ala Cys Glu Glu Ser Gly Gly Leu Asp Pro Lys Cys 



405 



410 



415 



Gin Gin Thr Val Lys Glu Leu Asp Glu Glu Asn Asp Ala Ala Glu Met 



420 



425 



430 



Glu Thr Thr Gin He Glu Met Lys Lys Arg Ser Pro Thr Ser He Asn 



435 



440 



445 



Thr Thr Leu Asp He Leu Glu Asp Thr Thr Leu Gly His Arg Glu Glu 



450 



455 



460 



Pro Glu Thr Ser Arg Lys Lys Cys Pro He Cys Trp His Lys Phe lie 
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465 470 475 480 

Lys Thr Cys Phe He Trp Lys Cys Ser Pro Cys Trp Val Lys Leu Asn 

485 490 495 

Glu Phe Ala Asp Arg Val He Thr His Pro Leu Ala Asp Leu Phe Leu 

500 505 510 

Val He Cys He Val Leu Asn He Cys Phe Leu Ala Leu Glu His Phe 

515 520 525 

Pro Met Ser Glu Glu Leu Arg Ser Leu Leu His Val Gly Asn Leu Val 

530 535 540 

Phe He Gly He Tyr Thr He Glu Leu He Leu Lys lie He Ala Met 

545 550 555 560 

His Pro Tyr Gly Tyr Phe Gin He Ser Trp Asn He Phe Asp Ser lie 

565 570 575 

Leu Val Val Leu Glu Leu Thr Glu He Leu Leu Ala Asp Val Glu Gly 

580 585 590 

Leu Ala Val Leu lie Thr Val Pro Leu He Phe He Lys Leu Gly Lys 

595 600 605 

Tyr Gly Pro Pro Phe Lys Ser Leu Met Arg He Leu Gly Ser Ser Leu 

610 615 620 

Met Ala Leu Lys Asp Leu Val Leu Leu Leu Cys He Phe Val Tyr Phe 

4 

625 630 635 640 

Ser Ala Val Phe Gly Met Lys Leu Phe Gly Arg Ser Tyr Lys Asp Cys 

645 650 655 

Val Cys His He Lys Glu Asp Cys Gin Pro Gin Arg Trp His Met Ser 

660 665 670 

Asp Phe Leu His Ala Tyr Met Thr Val Phe Arg He Leu Cys Gly Glu 

675 680 685 

Trp He Glu Thr Leu Trp Glu Cys Met Glu Val Ala Gly Gin Ala Trp 
690 695 700 
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Cys He Pro Phe Tyr Met Met Val He Leu He Gly Asn Leu Leu He 

705 710 715 720 

Leu Tyr Leu Phe Val Thr Leu Val Ser Ser Phe Ser Tyr Tyr Asp Ala 

725 730 735 

Thr Ser Glu Val Asn Lys Glu Ala Lys Asn Leu Gin Leu Ala Met Ala 

740 745 750 

Arg He Lys Ser Gly He Asn Ser Met Leu Leu Lys Leu Met Cys Thr 

755 760 765 

Glu Arg Ser Val Pro Thr Glu Ala Thr Asp Gin He Cys Asp Pro Ser 

770 775 780 

Val Lys Glu Asn He Ser Gly His Thr Leu Ser Glu Leu Ser Asn Thr 
785 790 795 800 

Gin Thr Phe Leu Arg Tyr Lys Asp Gin Ser Ser Ser Thr Glu Lys Thr 

805 810 815 

Pro Val Thr Glu Ser Glu Ser Gin Ser Leu He Ala Ser Pro Ser Ala 

820 825 830 

Ser Glu Thr Val Pro He Ala Ser Gly Glu Ser Asp lie Glu Asn Leu 

835 840 845 

Asp Asn Lys Glu Thr Arg Ser Lys Ser Gly Asn Gly Gly Ser Lys Glu 

850 855 860 

Lys Met Lys Gin Ser Ser Ser Ser Glu Cys Ser Thr Val Asp lie Ala 

865 870 875. 880 

He Ser Glu Glu Glu Glu Met Val Tyr Glu His Glu Lys Ser Lys Leu 

885 890 895 

His Lys Asn Gly Tyr Glu Arg Lys Ser Ser Thr Gly Gin He Ser Arg 

900 905 910 

Glu Ser Arg Asn Gly Lys He Trp Lys Asn He Arg Lys Thr Cys Cys 

915 920 925 

Lys He Val Glu Asn Ser Trp Phe Glu Cys Phe He Gly Leu Val Thr 
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930 



935 



940 



Leu Leu Cys Thr Gly Thr Leu Ala Leu Glu Asp He Tyr He Asp Gin 



945 



950 



955 



960 



Arg Lys Thr Thr Lys He Leu Leu Glu Tyr Ala Asp Met He Phe Ala 



965 



970 



975 



Tyr lie Phe He Leu Glu Met Leu Leu Lys Trp Val Ala Tyr Gly Phe 

980 985 990 

Lys Ala Phe Phe Ser Asn Asn Trp Tyr Lys Leu Asp Phe Met Val Val 



995 



1000 



1005 



He Val Phe Cys Leu Ser Leu He Gly Lys Thr Arg Glu Asp Leu Asn 



1010 



1015 



1020 



Pro Leu Thr Ser He Lys Phe Leu Arg Ala Leu Arg Val Leu Ser Gin 



1025 



1030 



1035 



1040 



Phe Glu Arg Met Lys Val Val Leu Arg Ala Leu He Lys Thr Thr Leu 



1045 



1050 



1055 



Pro Thr Val Ser Val Phe Leu Val Cys Leu Met He Trp Leu Leu Phe 



1060 



1065 



1070 



Ser Val He Gly Val Gin Leu Phe Ala Gly Lys Phe Tyr Glu Cys He 



1075 



1080 



1085 



Asp Pro Thr Lys Gly Glu Arg Phe Pro Val Phe Glu Val Met Asn Lys 



1090 



1095 



1100 



Ser Gin Cys Glu Lys Leu Leu Phe Asn Glu Ser Met Pro Trp Glu Asn 



1105 



1110 



1115 



1120 



Ala Lys Leu Asn Phe Asp Asn Val Gly Asn Gly Phe Leu Ser Leu Leu 



1125 



1130 



1135 



Gin Val Ala Thr Phe Asn Gly Trp He Ser He Met Asn Ser Ala He 

f 

1140 1145 1150 

Asp Ser Val Gly Val Asn Met Gin Pro Ser Phe Glu Tyr Asn Leu Tyr 



1155 



1160 



1165 
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Met Tyr Ser Tyr Phe He He Phe Val lie Phe Gly Leu Phe Leu Pro 

1170 1175 1180 

Leu Cys Met Leu lie Gly Val lie lie Arg Asn Phe Asn Lys Gin Lys 

1185 ■ 1190 1195 1200 

lie Lys Gin Gly Gly Ser Asn He Phe lie Thr Val Lys Gin Lys Lys 

1205 1210 1215 

Gin Tyr Arg Ala Leu Lys Lys Leu Leu Tyr Ala Asp Val Gin Lys Pro 

1220 1225 1230 

Thr Pro Arg Pro Arg Asn Lys Phe Gin Gly Phe Leu Phe Asp Leu Val 

1235 1240 1245 

Thr His Arg Val Phe Asn Val lie lie He Leu Leu He Cys Phe Gin 

1250 1255 1260 

Ala Thr Thr He Met He Gin Lys Asp Glu Gin Ser Pro Gin Met Glu 
1265 1270 1275 1280 

Thr Ala He Phe Trp Met Asn Ser He Phe Val Met Leu Phe Thr Leu 

1285 1290 1295 

Glu Cys He Leu Lys Leu Thr . Ala Phe Arg Cys His Tyr Phe Thr Ser 

1300 1305 1310 

Ala Trp Asn Val His Asp Phe Met Val Val He Phe Ser He Thr Gly 

1315 1320 1325 

Leu Leu Leu Pro Leu Thr He Gly Gin Tyr Phe Val Pro Pro Ser Leu 

1330 1335 1340 

Val Gin Leu He Leu Leu Ser Arg Val He His He Leu Arg Pro Gly 

1345 1350 1355 1360 

Lys Gly Pro Lys Val Phe His Asp Leu Met Leu Pro Leu He Leu Ala 

1365 1370 1375 

Leu Pro Ala Leu Leu Asn lie Ser Leu Leu He Phe Leu Val Met Phe 

1380 1385 1390 

He Tyr Ala He Phe Gly Met Tyr Asn Phe Ala Tyr Val Lys Lys Glu 
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1395 



1400 



1405 



Ala Gly He Asn Asp Val Ser Asn Phe Glu Thr Phe Gly Ser Ser Met 



1410 



1415 



1420 



Leu Cys Leu Phe Gin Val Thr Thr Phe Ser Gly Trp Asp Gly Met Leu 



1425 



1430 



1435 



1440 



Asp Ala He Phe Asn Ser Gin Trp Ser Asp Cys Asp Pro Asp Lys He 



1445 



1450 



1455 



Asn Pro Gly Thr Gin Val Lys Gly Asp Cys Gly Ser Pro Ser Val Gly 



1460 



1465 



1470 



He Ser Tyr Phe Val Ser Tyr He Leu He Ser Trp Leu lie lie Val 



1475 



1480 



1485 



Asn Met Tyr He Val Leu He Met Glu Phe Leu Ser He Pro Ser Gin 



1490 



1495 



1500 



Lys Lys Ser Arg Thr Leu Ser Glu Asp Asp Phe Arg Arg Phe Phe Arg 



1505 



1510 



1515 



1520 



Val Trp Asn Arg Phe Asp Pro Asp Arg Thr Gin Tyr He Asp Ser Ser 



1525 



1530 



1535 



Lys Leu Ser Asp Phe Ala Ala Ala Leu Asp Pro Pro Leu Phe Met Ala 



1540 



1545 



1550 



Lys Pro Asn Lys Gly Gin Leu Val Ala Met Asp Leu Pro Met Ala Ala 



1555 



1560 



1565 



Gly Asp Arg He His Cys Leu Asp He Leu Leu Ala Phe Thr Lys Arg 



1570 



1575 



1580 



Val Met Gly Lys Asp Glu Arg Val Glu Lys He Leu Ser Glu He Glu 



1585 



1590 



1595 



1600 



Ser Gly Phe Met Leu Ala Asn Pro Phe Lys He Thr Tyr Glu Pro He 



1605 



1610 



1615 



Thr Thr Thr Leu Lys Arg Lys Gin Glu Ala Val Ser Ala Thr He He 



1620 



1625 



1630 
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Gin Arg Ala Tyr Lys Ser Tyr Arg Leu Arg Gin Asn Asp Lys Asn Val 

1635 1640 1645 

Ser Asp Thr Pro Ala He Asp Asp Arg Arg Asp Asp Leu Thr Ser Lys 

1650 1655 1660 

Gly Ala His Ser Gly Lys He Glu Glu Lys Ala Ser He Gin Thr Gin 

1665 1670 1675 1680 

He 



<210> 4 

<211> 6927 

<212> DNA 

<213> Mus musculus 



<400> 4 



aagctttact 


ctcacagaga 


aaagtcttct 


gagtgatcaa 


ttgccaacga 


tacaacctca 


60 


ccttagttta 


ccctgacctg 


tgaaagatgg 


ccttcaacag 


tggagaataa 


ggagttctag 


120 


ctgagatgtt 


tcattaagcg 


acatattcat 


ggatcagctt 


ttgatggcag 


attttcaggc 


180 


tccttttctc 


cactgccaat 


aattttacaa 


aacacaattt 


taaaattgta 


gtctttatgg 


240 


gaaacaattc 


atcctataga 


tgttgtcaag 


gacaaaacat 


tttcactcct 


gggcagtttt 


300 


gttgttccct 


tccctcactg 


tcatggcgct 


aaagcggtag 


ctcatcccca 


gattaggggc 


360 


ccaggtgtaa 


ttgttcttaa 


gtctgaaatt 


gtaggggaga 


gttctttgaa 


ctcatctctt 


420 


catgagttca 


aagaacatat 


gacaacttat 


tgatagaatg 


actttacaca 


tggccatatt 


480 


ttacacattt 


actattttac 


aggtataaaa 


ccgaaaatgt 


tgacttcccc 


agagccgaag 


540 


ggccttgtcc 


catttacaac 


agagtcactt 


gaacttatag 


aaaatcacat 


tgctaaaaaa 


600 


tgcaatgaag 


accccgaaga 


agaagaaggt 


ttaaaaccaa 


gtcgtaatct 


agaagctggc 


660 


aaaagacttc 


caattcccta 


tggaaccctc 


cctcgaggaa 


ccgtgtcaga 


gcccttggaa 


720 


gatgtggatc 


catactacta 


tgttaagaga 


aatgtaagta 


ttaactgtta 


tcattgaagc 


780 
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tatattttac ttcgcttata ttcagccact 
aattaataga gaaggcattc tttcataatc 
tagttaaacc tgataaaata tctgagtaat 
ctgctattcc ttaatataag tggctattgt 
gcaattttaa aacaatcatg aaatatttag 
aacttactag tcaaaacagt acatttattt 
ctccctcatt tccaggaaga ctttagagac 
cacacataca cacacacaca cgcacacgca 
taagtacaag aatgatttct gttagaaaat 
gtcttgtttc aaaagcatgg tttgggggct 
gctgttcttc tggacgtcat aagattgatt 
tgtaactcta gttccagaag atttgacctt 
aataattcat atatgcacac agtgaagaca 
ggtacagctt gcagaatact tggaatttta 
aatggaatgg caacagccaa gattgattct 
actggaaaat cagttatgtt gttgactgtg 
ggaattactg tagtggacaa ggtcatttgg 
taataccttt cttaattaaa agaaaagtga 
gacagggaga aatataaggt agagaagagg 
gggtgagaat gggaagagga agagaagaga 
ggacttgtat attacagtta atttacctag 
gcttttatgt aaatatgatg attactgtct 
atatttacac tataaaagaa aaagagagaa 
gtagagggaa ccctgagatt cagtgtctat 
atgaaaaatg ccaatgtctg tagcttgaaa 
aaagtttatt tactagcatc ttgatattca 
gaggagatga gactgaacga aaatatctgc 
tataataatg tcatggtgtc atttgaaata 
tcagtcctca tttgtattgt tctggcactc 



tgaaatgtaa 


ttgagataag 


acttaaagaa 


840 


tattctttgt 


gggggtcaac 


atgctcaaga 


900 


atattatggt 


taatgaccgt 


agtatatata 


960 


gaaaatatgc 


taattaccat 


tttctgatta 


1020 


aatatggaca 


gaaatttcaa 


ataccttgat 


1080 


ttaatcatat 


ataaatccac 


aaattcaaac 


1140 


ctagaaatta 


tgtatacaca 


aacacacaca 


1200 


aatgcacacc 


ctaccatcac 


aaacacaaaa 


1260 


tcagacatgt 


ggattgatga 


agatagatga 


1320 


ggagaaatgt 


ctcagtttct 


aatagcactg 


1380 


gcagtccctg 


tacagtaggt 


cacagccttt 


1440 


cttttggcca 


ctatgggcac 


tgggaatgca 


1500 


tctatatact 


tgaaatgaga 


taaaatttta 


1560 


ataaagccaa 


ggtagaacag 


tttaaggaca 


1620 


acaagagggc 


atagaaaggg 


ctgtgctatt 


1680 


gcaaacatga 


gagagtggag 


gtgtcatcat 


1740 


ggtgaatgtg 


gcagatgaat 


aaaaccaagc 


1800 


tcaatacaga 


aaataaaata 


gaacataaaa 


1860 


aggagagaaa 


gagatgaggg 


agaagagaag 


1920 


gataggtaga 


aatgaagaga 


ggggaggaag 


1980 


tgtacaaact 


gatagttctt 


agtataaatg 


2040 


tctaattatc 


tatttttaaa 


taatcataaa 


2100 


ggaggagaga 


aagaacaaga 


aggaaatagg 


2160 


gtcaggaaaa 


gaaacagtaa 


aatatgactg 


2220 


gagtgaagtt 


acattgacag 


aaagtgaaat 


2280 


tgtatcatat 


tcactgatgt 


tatatctaat 


2340 


agaaaaatac 


attcattgca 


taactgttcc 


2400 


ttttaaggac 


attttagtta 


aaatgcaagt 


2460 


actttgtggt 


gtgcttgagt 


tgataatggc 


2520 
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cagtaacctt 


aggattgcct 


gtcaatattg 


cagccatctt 


aatactgagt 


aaggtatgca 


2580 


ggcatgctag 


acatgggaat 


actgccattg 


aagataaaat 


caaagctctt 


aagaaacaaa 


2640 


acaaatactt 


tatgacaggc 


cccatgtcca 


gcagtagttg 


gccaaaaaaa 


aaaaaaaaaa 


2700 


ttgtgatttt 


gattcttttg 


tcagggtggc 


atgtttggag 


acagggattc 


cctgagtagc 


2760 


cctggctgtc 


ctggaactca 


ctctgcagtc 


caggctggcc 


tcgaactcag 


agatctgctt 


2820 


gcttctgtct 


tctgagttct 


aggattacgg 


gtataagttt 


ttattaaaag 


tataaggctt 


2880 


tgctttttgt 


tgttgttttt 


ttttgtttgt 


ttgtttgttt 


tgttttttgg 


ttggttgttt 


2940 


ttgttgttgt 


tggtggtggt 


ggtggtagtg 


gtgtgtgtgt 


gtgtgtgtgt 


gtgtgtgtgt 


3000 


gtgtgtgtgt 


gtgtgtgtgt 


gtgtggaggg 


agagagagag 


tgtgctgttt 


ctgttggaat 


3060 


tttttgtcat 


ttttctttaa 


cttgttatgt 


tttggtttct 


ttgagaaaga 


atgaaggaac 


3120 


ctgaagttgg 


ttggatacgg 


gtgtggggag 


gatcttggaa 


tgagttgaga 


aaggacaaag 


3180 


aatataatca 


aagcttacta 


tatgaaaaat 


taaataaaat 


gtgaaataac 


tacaaaaatc 


3240 


tcaaaacaac 


attttgagtg 


atttaggatc 


ctagcagcta 


tgaggcccat 


gggttgaaat 


3300 


ttgccagtga 


cttcatgcac 


tctaaagcct 


gcaaatgtga 


cttcatgaac 


tctgaagcct 


3360 


gccagggtga 


cctcatgctc 


tttgaagcct 


gactgggtga 


ctttatgcac 


tcagtgctgc 


3420 


tctcagtaac 


atcacactgt 


tcaagtatct 


gggttgtatt 


tggcttactc 


tcttacacat 


3480 


agcacagaga 


caaataatca 


taaaattaag 


actatgtatg 


aaatcaggag 


aaaacctgaa 


3540 


agtacgcatc 


ccttcacaat 


gacacacaca 


tatattgaac 


tccacatgga 


gtctgcaatt 


3600 


gttttggaag 


ctactatgga 


aagtagaatt 


tacacaacca 


ggtatattat 


ttgtttctac 


3660 


ctgttttatt 


taagtggaga 


tgggagaata 


ggtacaatag 


ttaaacaaag 


cctcatagca 


3720 


gttatatatt 


gaactacact 


tatctgagaa 


ttgagaccca 


gagtagattc 


cagttagagc 


3780 


agacatgcat 


ggagaagtgt 


tggcagttgt 


atattcttat 


aatttctttt 


tcatatgcgt 


3840 


ctgtcaacat 


aggaagcaat 


aagtcatacc 


tcctatatca 


ttatcagaat 


atatggtaga 


3900 


ctgtatagtc 


tattctattg 


catataagat 


taatttttaa 


gccaggcctt 


ct ggcagggc 


3960 


tataattctc 


aaacaacaaa 


gtattgcaga 


ttcaagtcct 


ctgtggtcta 


aactgtgagt 


4020 


tcaaggtcag 


ccttaacaat 


ttaatgaaat 


ctattttcaa 


gagaaaaaga 


atataaagat 


4080 


cctcaggaga 


aataatggaa 


gagagtttgc 


ccagcacaca 


tgaggcccct 


gtcacagagg 


4140 


aagaaaatat 


tacatatttt 


ttatttataa 


aaatatagtt 


atcttattat 


ataacatgct 


4200 


atgttatgtt 


atgttttatg 


ttataacaca 


tgacatttaa 


tctcatagtt 


ttcagaatta 


4260 
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actggatttt 


cagtgttagc 


tggatcaaac 


tcagggcctg 


ctgaagggtg 


aacaaacact 


4320 


gttcttcaag 


ttacattacc 


agacagtaca 


tgttaatgca 


cccctacatt 


aatactttct 


4380 


ctgaagggac 


atatatagta 


aacacacaca 


cacacacaca 


cacacatata 


tatatatata 


4440 


catatacaca 


cacacatata 


tatatacact 


ttcaattacc 


atatataata 


tataccatat 


4500 


acattatagt 


aatgttcatt 


tatatgaaca 


aatgtaaaaa 


tgagcacaca 


tatgtatgaa 


4560 


tgtacataag 


cccacatgta 


catatgtata 


aataagccca 


tccacctacc 


tatatattga 


4620 


acaatgtctg 


ttttagaata 


tttatgtttc 


ttactatatt 


tattaagact 


tagtacttta 


4680 


gtatccacaa 


tccttgtgtt 


tatattacat 


aaattactat 


ttttagatag 


gttcatatca 


4740 


ataatattaa 


ataagttagg 


ttttgtaaaa 


acattaattt 


ttaggattta 


ccttgtaatt 


4800 


gttttatttt 


tttattcgat 


attttcttta 


tttacatttc 


aaatgctttc 


ccgaaagtcc 


4860 


cctataccct 


cccacctccc 


tgctccccta 


ctcacccact 


cccatttctt 


ggccctggtg 


4920 


ttcccctgta 


ttggggcata 


taaagtttgc 


aagaccaagg 


ggtctctatt 


cccaatgatg 


4980 


gccgactagg 


ccatcttctg 


ctacatattc 


agctagagac 


acgagctctg 


gggat act gg 


5040 


ttaataattg 


ttttattttt 


aatatatttt 


atttaaaata 


gaattacata 


aattatcctc 


5100 


ttattttctc 


ccctacagtg 


tctccctcat 


aaataatata 


aacaattgat 


gtgagatttg 


5160 


accattgctt 


ttataacact 


tcattgactt 


tttttctgat 


ataaaattaa 


aatttttaca 


5220 


ttcattaagt 


tatgagataa 


aggccctctg 


atgctttgaa 


tgcaaatcca 


cacaccatct 


5280 


gaagagtttc 


tttttcatta 


gttcaaggtg 


tgattgcacc 


ataatgactt 


tcttaagtac 


5340 


aaaccagcaa 


aaaataaata 


aattaattaa 


ttattaaaat 


aaaataagtg 


gtgagctatc 


5400 


aggcaagtcc 


aaatataagt 


gaaaactact 


ccctttgctt 


taaaaacaaa 


tgtcaaagcc 


5460 


aatgaaaata 


tgaaataatt 


tcaaactggt 


gagcattggt 


aatatgttgc 


ttcagttctc 


5520 


cattctgttt 


gttaatgtct 


ttcctgtggt 


tccttacaga 


ctttcatggt 


cttaaacaga 


5580 


agcagagtca 


tcttcaggtt 


caatgcggtt 


tccatcttct 


gcacattgtc 


tcctctaaac 


5640 


tccctcagaa 


gagcagctat 


caaggctttg 


gtgcatccat 


atcctttcaa 


agtgtgatgg 


5700 


gttgtgtcat 


cggcatacta 


aaaataagtc 


ctgatgttct 


gtcattcaac 


ccctgttgta 


5760 


gtaatattta 


acaaatatca 


attcttattc 


ttcaaataga 


atgacatgta 


ttttcaatat 


5820 


ttacaaaaga 


atctcgcccc 


ttatatctac 


agatgcaatt 


tactggtctt 


ttgtaatgtg 


5880 


atttcttctc 


cattattcct 


tgaccctggc 


ttaccctttt 


tcgcctgctg 


attttaatca 


5940 


gcgttctcac 


tgacagcata 


cttatgtgca 


tgagtaatct 


accagaatgg 


atattggcaa 


6000 
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tagagtaagt 


tacttagttt 


tgctatatat 


aataaagtct 


gtaattatat 


tttggtttta 


6060 


acattttaat 


atttattgta 


ttccattaaa 


ttacaaaaac 


atgttatgaa 


atgaaacatg 


6120 


atactattta 


aatttttaaa 


tgtttaaaaa 


agttataaag 


acaagaggtt 


tgtttcactc 


6180 


acagctttga 


aggttcaaga 


gcacctatgc 


tgttcagctt 


cagggacaat 


taggtcctct 


6240 


cacctaatta 


acctgtggcc 


tgtggaaaca 


ggagaagctc 


tttcagaagc 


agccattcat 


6300 


gtcttgatgc 


tgtaagccca 


tgactggtat 


gaagcctgcc 


acaacttttc 


tcttactctt 


6360 


cttgtgggtc 


ttgtgcaaac 


aagcaggcat 


gcgctccagt 


gccacaagga 


ccttcaagtg 


6420 


caccccacgt 


ctagtgctcc 


gtaaactctt 


gcctcaccat 


gatcgggatc 


aagttctaaa 


6480 


tatgtagaat 


attgtagaca 


tctgaaaaca 


aacctcatct 


tcatatttct 


tttctgtata 


6540 


tactcgtatg 


tttgtggggc 


atagcaatat 


gaacaccatg 


actaaatttt 


ctaaataaaa 


6600 


caaacatgta 


tatgcacata 


cacatatata 


tagatgtata 


ttcatcaatt 


tggggtttta 


6660 


ttttgccctt 


tcattcttct 


tacttaattc 


ctgttggtgt 


tattttattt 


gattcatgtt 


6720 


ctttatacca 


cttgcctttg 


actcctgttc 


cagactcttg 


aatcctggaa 


ttacatcttc 


6780 


ttatcacgac 


tttacatatc 


tacagttcta 


tatagactga 


aggtttaatt 


atattaatta 


6840 


attatgttca 


ttggaatatt 


taggtccttt 


gctaaatgta 


tataccatgt 


ttcacctcat 


6900 


gcttgttttc 


ttccttattt 


aaagctt 








6927 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primerl 
<400> 5 

atgttgactt ccccagagcc 20 
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<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Primer2 
<400> 6 

aaccaggcaa agcgccattc 

<210> 7 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence :Primer3 
<400> 7 

catcttccaa gggctctgac a 

<210> 8 

<211> 16 

<212> PRT 

<213> Rattus norvegicus 
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<400> 8 

Ser Val Ser Glu Thr Val Pro lie Ala Ser Gly GIu Ser Asp He Lys 
1 5 10 15 



[mi] 

[02] 

*!6i©N a y 2 J vVTV N VC^COJE, tf]»fflSJC£tt5 1 a 

[03] 

##&BJ?tf>N a y 2y^^T^ h V^CDfl^C lac Z3§MSfe£^-f 0 

[04] 

^H^CDN a y 2 J v V Y V hV^J*fC£tt£ F o s m# > A * CD^J^fC^f-t 

* TK^tJtffl © & & iz m -t %> *sn & ^ -r 0 s . 

[05] 

& -r 1 2 m \ c w -r -5 m m & ^ -t m -e $> z> . 

[06] 
[07] 

TO. 3M(JN a C 1 Ktt?&m&& WfeU&*tt'tEl'V%>&o 
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[08] 

[H9 3 

it (F 3 4 0/F 3 8 0) 0>&#>f ;* - ^Jg*&5s-*EI*e&S. 

CBTio] 

j£ (F3 4 0/F3 8 0) <D^%-^ * — 
[011] 

»tt s v * %. & n a v 2 is? *c m t * * # e> mm l r=. m t*&it © #m 

F34 0/F 3 8 0) ®S)l6^^-^>^^^t0T'feS o 



i 
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mm 



Targeting vector 
Wild type 



Mutant 



E 



B 
i 



Probe 1 



b 



Coding exon 1 
B \? 



E BB XJB 

^ LacZ ' | oau^j- 




Coding exons 2 & 3 
B /I 



R 

— rk- 

Bg H 
Wmer 1 Rimer 3 



B 
J. 



E BB 



LacZ 



Rimer 1 



<4 Origin 

18 kb 
10 kb 



d 



B 



f¥obe2 



■^^— ^ p8luescripT| 




(+/+) (+/-) (-/-) 



B 
i 



I 

H 



i-3 1 



T 

Bg 



E 
J. 



1 kb 



400 bp 

200 bp 



Origin 




+220 kDa 



(+/+)(+/-) (-/-) 



(+/+) (+/-) (-/-) 
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tfl$E#2 0 0 1 - 



3 0 7 6 2 4 6 
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[03] 




3 
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[04] 




duration of water deprivation (h) 
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S5] 



a 



CO 

o 



o 

co 
O 

CO 



o 
o 



CD 
O 

Q) 

cB 

CD 



1 

0.9 

0.8 

0.7 

0.6 
0.5 



*=; n a — I 



0.3 
0.2 
0.1 
0 



A- 

CH 




" (+/+) 
" (+/-) 
<-/-) 



m 

CO 



t r 

m o 

• . 

r*- o 



T" 

in 

CO 



"T 

o 
iri 



o 
o 



T 

o 
o 

CO 



T" 

o 
in 



T 

o 
o 

CD 



Concentration of NaCI (mM) 




^2 0 0 1 
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[0 6]. 



a 



<+/+) 



X »_\ s & A o 



IP* jp\iL» 



15 sec 



(-/-) 




NH4CI NaCI NaCI KCI Sucrose HCI 

+ 

Amiloride 



Q-HCI AcNa AcNa 

+ 

Amiloride 



b 



NaCI NaCI KCI Sucrose 
+ 

Amiloride 



□ (+/+> 




HCI Q-HCI AcNa AcNa 



Amiloride 
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37] 



a 



0.8 




(+/+) (+/-) (-/-) 



b 




□ Before 

■ After 

24-h water 
deprivation 



(+/+) (+/-) (-/-) 
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38] 



Ui 

O 
CO 



£ 
O 



2 -i 



1 - 



0 
2 



03 

a 1 _, 



CD 
> 



0 



2 n 



1 - 



0 



Water 

Sodium depleted diet 
+ Saline injection 



T 



Sodium depleted diet 
+ Furosemide injection 




Sodium repleted diet 
+ Furosemide injection 




2 -i 



1 - 



0 



1 _j 



0 
2 -i 



1 - 



0 



0.3 M NaCI 



•A— (+/+) 
■□— (+/-) 

■•— (-/-) 



* 



4 



i 




1 1 

2 4 
Time (h) 



T 
6 
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[SI 9] 



II 



III 



+/+ 



-/- 



(control) 




(1 70 mM, 1 0 min) (1 70 mM, 30 min) 



o 

CO 
CO 

o 

CO 
LL 

"O 
0) 
N 

£ 



1.8- 
1.6- 
1.4- 
1.2- 



1.0- 
0.8- 



control 



170 mM 



-10 



~10 




— i — 

20 



30 



mm 



o 2.0H 

00 
CO 




-/- 



+/+ 
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[010] 



^2.0- 



oo 

CO 



o 1.5 H 

CO 



N 

To 
E 

go.sH 





□ +/+ 




Mannitol Sodium Choline 

methanesulfonate chloride 



2.0n 



** 



o 

00 
CO 
Li. 

o 

S 1-5 

"O 
<D 
fsl 

"co 

i i.o 




120 130 140 



150 160 170 180 



190 200 




TTX Amiloride 



1 0 
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1 1 
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m m a 



(3 9 1 0 1 2 7 1 8] 



i . b 

ft ft 



199 1^ 1H220 
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